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0.0 Abstract
Over the past few decades, many governments have begun to recognize the
environmental problems associated with agricultural production. They have responded
by developing agricultural policies to combat these problems. The same attention,
however, has not been paid to another ecologically detrimental component of the
agricultural system - transport. This thesis explores the existence, environmental
concerns, and potential policy solutions relating to the issue of agricultural transport
distances — otherwise known as food miles.'
Improving technology and increased international trade have led to substantial
increases in food miles over the last few decades. As a result of these increases,
agricultural transport now makes up a large fraction of the broader transport system.
Consequently, it contributes mightily to the systems many detrimental environmental
effects, such as habitat fragmentation, local air pollution, and greenhouse gas emissions.
This thesis addresses the issue of food miles from a policy perspective,
investigating the potential for agricultural policy to play a remedial role. To do so, it
takes a case study approach, focusing first on the U.S. Apple Industry to discern the
nature of food miles - including their existence, detrimental impacts, and causes. Then,
after developing an understanding for the nature of food miles, the thesis focuses on how
U.S. agricultural policy can be altered to reduce food miles. This is done by examining
existing U.S. agricultural policies, particularly those relating to the environment.
In concluding, this thesis makes recommendations for changing U.S. agricultural
policy to address the issue of food miles. The recommendations are guided by the
'incremental model' ofpolicymaking and are derived from existing policies. While they
are not radical suggestions they represent a practical way that policy can begin to
recognize and address the issue of food miles.
1.0 Problem Formulation
1.1 Subject Area
Agricultural production has severely impacted the state of the natural
environment. Amongst other impacts, it has led to desertification, the salinization and
erosion of soils, the eutrophication of aquatic systems, and a decline in biodiversity.
These impacts have only been magnified over the last century as agricultural production
has become more specialized, mechanized, and intense. The seriousness of the present
agro-environmental crisis has not gone unnoticed, however, and the global community
has begun to recognize the need for change. Though perhaps not to the extent
necessary, many developed nations have begun to address the issue in hopes of
maintaining their agricultural productivity and reducing environmental degradation.
However, while unsound production practices have begun to get their due, another
environmentally degrading component of the agricultural system has remained largely
unchecked.
As technology has improved, and trade has increased, an agricultural system has
developed that relies increasingly on long distance transport. Most studies suggest that
the distance food travels - also known as 'food miles' - is both considerable, and on the
rise. In the United States, for example, food is estimated to travel 1500 to 2500 miles
before reaching the consumer. This figure represents an increase of roughly 20 percent in
the last two decades (Halwell, 2002). In the United Kingdom, the change has been even
more dramatic with food miles increasing 50 percent over roughly the same period (Pirog
and Benjamin, 2003). This is significant, as food transport now accounts for roughly 40
percent of all UK road freight (Budd et al, 2004). Considering the environmental impacts
of transport - greenhouse gas emission, local air pollution, habitat fragmentation, etc. -
these increasing food miles have reduced the environmental sustainability of the
agricultural system.
1.2 Analytical perspective
The environmental impacts associated with food miles stem primarily from the
problems associated with the transport system at large. With this in mind, it would be
reasonable to approach the issue of food miles from a transport standpoint. This
approach would involve exploring ways to reduce the intensity of transports
environmental impact. For example, adopting alternatively fueled vehicles would reduce
greenhouse gas emissions, and, in turn, reduce the problems associated with food miles.
Essentially, one can see view issue as related more to the current transport system at large
than to any of its individual components - including agriculture. While this perspective
is noted, a different perspective is adopted in this thesis.
Food miles will be addressed here as a problem related specifically to the
agricultural system. Instead of focusing on different ways to reduce the intensity of their
impacts, the focus will be on reducing food miles in absolute terms, i.e. reducing the
distances that agricultural goods are transported. More specifically, this thesis will focus
on the role of government, and how it can use agricultural policy to reduce food miles.
Even from an agricultural perspective, other approaches could have been taken. It would
have been relevant to focus on the role of NGO's and civil society, or to consider how
producers and agro-businesses could contribute to a solution. All are relevant
components of the issue, and it is almost certain that the participation of all stakeholders
will be necessary to reach an amiable solution.
Since different governments may adopt different approaches to agricultural policy
-and policy more generally - there is probably no one set of policy solutions that can be
broadly applied. For this reason, this thesis has chosen the agricultural policies of a
specific country, the United States, to put in focus. It is understood in taking this
approach that the conclusions are likely to be country specific. This approach has been
chosen over drawing more vague conclusions, as would be the case in a wider
international analysis. Essentially, both approaches have their advantages and their
shortcomings.
1.3 Research question
Considering the subject area and analytical perspective outlined above, the following
question has been formulated to guide research for this thesis:
"How can United States agricultural policy be altered to reduce food miles?"
1.4 Defining the question
1.4.1 'United States agricultural policy'
To address the question above, it is necessary to declare what constitutes US
agricultural policy. In the abstract, this thesis considers agricultural policy as any
government initiative that is specifically focused on the agricultural sector. Within this
vague definition, however, there are a number of specific policies that have been
examined in detail. The Farm Security and Rural Investment Act of 20021 is the
legislation responsible for the bulk of US agricultural policy. As a result, most of the
policies referenced in this paper were instituted or reauthorized by this act. Three other
acts, however, are also considered because of their influence on agriculture. They are the
Endangered Species Act2, the Federal Insecticide, Fungicide and Rodenticide Act3, and
the Federal Food Drug and Cosmetic Act4 As a group, these specific pieces of
legislation constitute the policy setting addressed in this thesis. Other policies that have
only an incidental effect on agriculture, such as those related to transport, have not been
included. This limitation has been set to help ensure that this thesis arrives at policy
Available from: http://www.usda.gov/farmbill/conference_report/full_report.pdf
2Available from: http://endangered.fws.gov/esaall.pdf
3
 Available from:
http://assembler.law.cornell.edu/uscode/html/uscode07/usc_sup_01_7_l 0_6.html
4
 http://www.fda.gov/opacom/laws/fdcact/fdctoc.htm
recommendations that are relevant and appropriate for decision makers within the US
agricultural sector.
1.4.2 'Altering'policy: the incremental model
This thesis subscribes to the theory of 'incrementalism' as it applies to
policymaking. This theory was officially developed by Lindblom (1959) and states that
most policymaking is, and in many cases should be, defined by small changes to existing
policy made in the direction of the desired policy goal. Incrementalism - also referred
to as 'marginal incrementalism,' the 'incremental model,' and 'muddling through' -
exists in opposition to the 'rational-comprehensive model', which states that policies
should be developed by defining objectives and then exploring all the consequences of all
the means that could be used to reach the defined objective (Lynn and Wildavsky, 1990;
Rosenbloom, 1993; Self, 1972). The rational comprehensive model is considered here,
and elsewhere, to be largely impractical due to the limited time and knowledge resources
available to policy makers, as well as its blindness to the socio-political status quo
(Rosenbloom, 1993).
The 'incremental model' has been adopted here for two reasons. The first stems
from this author's inability to arrive at policy recommendation via a full investigation of
all the means and consequences of potentially relevant policy measures. The second is
that the incremental model is recognized as perhaps the best approach to policymaking in
the United States, due to the country's highly political administrative structure
(Rosenbloom, 1993). With this said, the incremental model is not always applicable, and
does not explain all previous U.S. agricultural policy decisions. The two most recent
Farm Bills (1996 & 2002) included some major provisions that can be characterized as
more than incremental changes to previous policies. In the 1996 Farm Bill, for example,
the government eliminated many price control policies. The purpose of these price
controls was to maintain the price of certain agricultural commodities by preventing over
production. These policies were removed and, consequently the price of many
agricultural commodities has dipped dramatically - along with pre-subsidy farmer
incomes. (Ray et al, 2003).
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An example from the 2002 Farm Bill is the introduction of the Conservation
Security Program (CSP). The CSP is more than an incremental step for two reasons.
First, it offers substantial payments to farmers producing all agricultural goods and not
just a short list of commodities - as has previously been the case. Second, it provides
substantial conservation payments for farmers intending to continue producing as oppose
to those who wish to retire a certain percentage of their land. Some see these changes as
the beginning of a shift towards 'green' agricultural production payments that necessitate
that farmers provide the public something in return for their subsidized incomes, i.e. a
healthier environment (Keeney and Kemp, 2003).
Dramatic shifts in policy are not without precedent. However, recognizing that
breakthroughs occur from time to time, U.S. agricultural policy has generally been more
evolutionary than revolutionary. The overarching goal has been, at least for the last 75
years, to ensure a high production volume of a few staple agricultural commodities in
order to ensure the nation has an abundant supply of affordable food. The structure of
United States agricultural has generally been built around government policies in support
of this end. Dramatic shifts in policy, particularly away from commodity support
payments, would be a shock to the nation's agricultural system. As a result, core policies
have generally remained stable, and change has been, for the most part, incremental (Ray
et al, 2003).
1.4.3 'Food miles'
In 1994, the SAFE Alliance officially coined the term 'food miles' by publishing
The Food Miles Report: The dangers of long distance food transport (Paxton, 1994).
This 57-page report examines the social and environmental impacts of the modern system
of food transport, and discusses both the causes and the potential solutions to the
problem. The report focuses on food miles in relation to the United Kingdom, primarily
but also examines the impacts of food miles on other countries - particularly those in the
developing world. As far as the concept itself, 'food miles' can simply be defined as the
distance that food travels from producer to consumer, or as is sometimes analogized
'from plough to plate.' The term has been used extensively since its inception in the
SAFE report and has been come part of the common agro-environmental vernacular.
1.5 Revealing a worldview
How one views the role of government will impact how one views the role of
policy. With this in mind, most people are inclined to lean in one of two directions.
Some may adhere to a more neoliberal (or neo-classical) worldview while others may
adhere to a more neo-Keynesian worldview. Those who take to the neoliberal approach
- also referred to as 'laissez faire' - believe that government should generally stay out of
the marketplace, letting the 'invisible hand' do the work (Weintraub, 2002). Those who
take a more neo-Keynesian approach believe that government has a more significant role
to play in guiding the marketplace towards a desirable end (Mankiw, 2002). The more
liberal the perspective the less interventionist policymaking is likely to be, and vice versa.
The author of this thesis is entrenched somewhere in the moderate, blurred middle ground
that exists between these two perspectives. On the one hand, there is a strong inclination
to believe in the power and efficiency of the free market. From a theoretical position, this
is because it seems to be the most naturally occurring scenario, requires the least amount
of public expenditure and, at its most ideal, is not politically biased. From a more
empirical position, a relevant example from the sphere of international agricultural trade
comes to mind.
The Doha round of World Trade Organization negotiations has stalled primarily
as a result of developed countries refusing to eliminate agricultural subsidies (World
Trade Organization, 2004). These subsidies support domestic farmers, who are then
essentially able to sell their goods on the open market at or below production cost. This,
in turn, disadvantages farmers in poorer countries where the government is not able to
provide such subsidies. The result is increased rural poverty in the developing world, a
situation that is certainly not in line with sustainability of any type (Ray et al, 2003).
This is an interventionist policy that has produced a negative outcome, despite actually
achieving the goals that it was set out to accomplish - i.e. advantage producers in the
developed world in order to ensure adequate domestic production.
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The shortcomings of market place, on the other hand, are also clearly apparent.
The 'tragedy of the commons' scenario is well documented and few would doubt the
existence of social and environmental externalities. The market does often fail.
Consider, for example, the North Atlantic ground fish stocks, climate change, and the
decline of rural communities worldwide (UNEP, 2003; UNFCC, 2004; Ray et al, 2003).
The author of thesis does not believe these consequences are acceptable, nor that simply
assigning property rights, or further liberalizing markets, could mitigate them. Market
intervention is, at times, thought to be absolutely necessary.
In short, the author of this thesis is not married to the market, nor does he worship
the state. The best policies are believed to be those that can pass a broad socio-
environmental cost-benefit test, while also being both politically and economically
feasible. If there is any preference, however, perhaps it goes to the liberal market-
oriented solutions, because of the fact that they allow individuals more freedom of action
and depend less on a particular governments willingness to regulate industry.
2.0 Methodology
The purpose of this chapter is to explain how this thesis addresses the above
research question. It starts by laying out a simple structure that will be followed through
this thesis. This structure divides most discussion into what are referred to as supply-side
issues and demand-side issues. The discussion then moves to the case study that was
used in this thesis, and the methodologies that are applied throughout the case study,
including: the Ecological Footprint, weighted average source distances, and Michael
Porter's diamond model of national competitive advantage. From here, this chapter then
explains how adopting the 'incremental model' of policymaking has influenced this
thesis. In short, subscribing to this theory has necessitated a close look at existing US
agricultural policy for the purpose of establishing a baseline from which to make
recommendations. This chapter goes on to describe the research sources and locations
utilized in developing this thesis, and then discusses the shortcoming and limitations of
this research. This methodology chapter ends with a short outline of the thesis.
2.1 Establishing a structure
Throughout this thesis, wherever practical, the discussion is broken down into two
categories. Such a division is considered useful because it allows for a better
understanding of the two general angles from which policy can be applied, and because it
provides a practical framework for addressing the research question. In the places where
it makes sense to structure the discussion as such, supply-side issues and demand-side
issues will be addressed separately. Supply-side issues are considered here as those that
relate to agricultural production. For example, production subsidies, conservation
payments, crop research, pesticide regulation, and agricultural loans would all fall into
the category of supply-side policies. On the other hand, demand-side issues deal more
with consumption. Some examples of demand side policies include food labeling, public
procurement, nutritional education, and marketing loans. It is understood that the line
separating the issues may, at times, be blurry, however it is deemed reasonable here to
use this division for instructive and structural purposes.
2.2 Case study: the U.S. apple industry
The topic of agricultural transport is vast in size and scope. In order to illustrate
the existence, the causes, and the consequences of food miles it is reasonable to focus on
a particular agricultural product. Developing an understanding for what characterizes
food miles in one agricultural sector sheds light on the problems that exist throughout the
broader sphere of agricultural transport. Of course, since every sector has its
idiosyncrasies, the conclusions may not be universal. They can, however, be informative
and instructive in a way that provides insight into the topic at large. At the very least,
focusing on a specific agricultural sector takes this large topic and pairs it down to a more
manageable size. This thesis will therefore use a case study to illustrate problems that
policy will need to address to be effective in reducing food miles.
2.2.1 Criteria for selection
As mentioned above, a case study approach was taken because agriculture cannot
be addressed as a single entity. It is too vast an enterprise, and there are many agriculture
sectors - crops, livestock, dairy, etc. - that cannot justifiable be lumped into one
category. Furthermore, agriculture, even within a single sector, can differ from country
to country or from region to region. The United States apple industry is the case study
used in this thesis. This industry falls within the broader United States produce sector.
According to Yin (2003), a particular case study should be selected because it is a) a
critical case, b) a unique case, or c) a typical case. This case study has been selected
because it is a typical representative of the US produce sector. As in much of this sector,
production is characterized by geographic centralization and an overwhelming
dependence on irrigation. The following table (1.4) illustrates this scenario. Notably, the
majority of produce grown in California - mostly in the state's arid Central and Imperial
Valleys - are dependent on irrigation.
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Table 2.2.1: United States vegetable, fruit and nut production
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2.2.2 Purpose
This case study is used to illustrate the distance that agricultural products are
transported, the environmental impacts of these distances, and the underlying causes of
these distances. Distance mitigating policies will then be discussed in relation to these
data. To determine transport distances in the US apple industry it was necessary to
determine points of consumption. Four wholesale agricultural markets have been chosen
for this purpose. These markets are located in the following cities: Los Angeles, Chicago,
New York, and Boston. Los Angeles, Chicago, and New York were chosen because of
their geographic placement at major population centers across the United States. Boston
was chosen because, given the available data set, it illustrates industry trends that have at
some time or another impacted many geographic locations throughout the country. It is
an instructive case in point within the larger case study. Using these markets, arrival
statistics were used to determine both absolute distances and weighted average source
distances (WASD) - or the average distance a unit of apples traveled to reach the market
(Carlsson-Kanyama, 1997).
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In order to illustrate the environmental impact of these distances, the ecological
footprint (EF) methodology is used. Then, in order to investigate the underlying causes
of these distances, an industry analysis is performed. This industry analysis, by being
divided into supply-side and demand-side issues, follows the structure established above.
The first focuses on competitive advantage within the industry in order to explain the
reasons for geographic specialization - a major determinant of food miles because it
determines where production is located and, thus, the distance food has to travel to reach
the consumer. Competitive advantage in the US apple industry is examined using
Michael Porter's (1990) 'diamond' model. The second part of the analysis focuses on the
structure of the wholesale buyer market to provide a deeper look at other demand-side
forces that are influencing food miles. This analysis does not focus specifically, but
instead looks at the U.S. produce sector more generally. This broader focus was taken
because apples are marketed through the same channels as produce more generally, and
because information for the wholesale produce market was more accessible than such
information specifically detailing the apple industry.
The three primary methodologies used in the case study - WASD, EF, and the
'diamond' model are explained in depth later in the methodology section.
2.2.3 Boundary condition
There is one major boundary condition that has been set for this case study: only
domestically produced and transported apples are considered. This case study examines
the specifics of transport distance within the industry, the causes for this transport, and
the environmental problems related to this transport. Ultimately, foreign trade does play
a significant role in the industry. This role is not ignored. However, including foreign
trade in the case study would ultimately have shifted the focus from the United States
apple industry to the World apple industry. This would have greatly extended the
boundary conditions of the case study and made the project either too large to finish, or
too superficial and generic to be worthwhile. In short, the case study focuses on how and
how far domestically produced apples must travel to reach domestic consumers, what
impact these circumstances have on environmental sustainability, and why these
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circumstances are prevalent. It is important to understand that, though foreign trade has
increased in recent decades, the majority of domestically consumed apples are still
produced domestically. The internal market, consisting of both production and
consumption, is large enough and self-sufficient enough to be worthy of a detached
study.
2.3 Ecological Footprints
2.3.1 Theory
Mathis Wackernagel and William Rees are officially responsible for developing
the ecological footprint concept. Both were, at the time, associated with the School of
Community and Regional Planning at the University of British Columbia. They first
published the concept as an article in the journal Ecological Economics in 1995. The
concept was then more widely introduced in the book Our Ecological Footprint
(Wackernagel and Rees, 1996), and subsequently refined in Sharing Nature's Interest
(Chambers et al, 2000).
The ecological footprint (EF) was developed as an indicator of environmental
sustainability, and is meant to serve as both an analytical and an educational tool. The
concept assumes that there is not clear separation between human society and nature, and
that nature is the ultimate source of human welfare - a finite source. The concept of EF
is closely tied to the notion of global carrying capacity, or that there is a limit to Earth's
ability to support life. Wackernagel and Rees often use an economic analogy to illustrate
the notion of carrying capacity. They liken the Earth's biologically productive resources
to capital, while likening the yield from these resources to interest. If the capital is being
spent then the sustainable global carrying capacity is being exceeded. The idea is that a
truly sustainable society can only be achieved if we live off the interest earned from this
natural capital, and not off the capital itself. The EF was developed to indicate whether
present human activities exceed Earth's carrying capacity - whether we are living off
nature's capital or nature's interest.
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The EF is an area-based indicator. It recognizes that there is a finite area of
ecologically productive land on earth, ands measures the impact a human activity in
terms of how much of this land is needed to support it. In the words of the authors:
"Ecological Footprint analysis is an accounting tool that enables us to estimate the
resource consumption and waste assimilation requirements of a defined human
population or economy in terms of a corresponding productive land area" (Wackernagel
and Rees, 1996: 9). Perhaps the most important implication of the EF is that this
'corresponding land area' may be geographically distant from the 'defined human
population or economy' and, as a result, overlooked.
An EF can be calculated for a person, city, country, or for the entire world. It can
also be calculated for a specific activity, such as driving an automobile, eating beef, or
transporting agricultural goods. By converting all human activities into a single
ecological 'currency,' it also allows different activities to be compared or aggregated.
The ecological impact of driving an automobile, for example, could be measured against
the ecological impacts of eating beef; or the sum of one person's daily activities can be
used to determine how much land that person needs to support his or her lifestyle.
Ultimately, the EF can be used to account for the ecological costs of almost anything,
and, in being so generic, allows for discussion among vastly different actors and
stakeholders.
The EF approach is essentially quantitative and, thus, there are a number of things
the EF cannot do. First of all, it does not factor quality of life into its calculations
(Chambers et al, 2000). It can only determine the amount of land needed to continue
living a certain way, not whether this way of living is enjoyable. The authors contend
that this is intentional because it is both difficult and subjective to measure quality of life,
and trying to do so would make the EF a more biased indicator. The EF, also, does not
provide a way to account for losses in biodiversity. Instead, it just assumes that a certain
amount of land needs to be set aside for nature. Furthermore, there is no way to
account for a human activity that cannot, at least to some small degree, be provided or
absorbed by nature. The emission of some highly toxic, non-biodegradable chemicals,
for example, cannot be factored into an EF because the Earth has no capacity to absorb or
assimilate such substances (Chambers et al, 2000). Despite these exceptions, most
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human activities can be measured in terms roughly equivalent to the land area needed to
support them, and thus can be calculated using an EF.
To calculate an EF is it first necessary to recognize all the different ways a
population or activity appropriate land. To aid in the process of determining these
different ways, Wackernagel and Rees (1996) introduced five major 'categories of
consumption' in Our Ecological Footprint. These categories are food, housing,
transportation, consumer goods, and services, and can all be broken down further if
necessary. One will find that most human activity fall into these five categories. Five
slightly different categories are included in Sharing Nature's Interest (Chambers et al,
2000). These categories are energy, travel, food, materials and waste, and water. While
the first set of categories is best applied to a known population, this set is better suited for
addressing activities. Regardless of which set is used, however, an accurate EF must
account for all the ways a population or an activity appropriate land.
Once all such ways have been considered, it is necessary to consider what type of
land (or sea) is required. Though the final EF will aggregate all types of land, it is
impossible to figure out how much landed is needed with out first considering what type
of land is needed. Furthermore, all land types are not equal, and some are scarcer than
others. The Earth's total productive land area is, thus, broken down into seven different
categories. These categories are illustrated in Table 2.4.1. In Our Ecological Footprint
(Wackernagel and Rees, 1996J the land category 'productive sea space' was not included
because, as the authors noted, an appropriate methodology had not yet been conceived.
This category was added later in Sharing Nature's Interest (Chambers et al, 2000). Also,
as of yet, a method for determining the take of freshwater areas has not been developed.
The existing categories are, nevertheless, instructive, and allow for a logical breakdown
of the land needed to support a population or activity. In order to calculate an accurate
EF, all of these land types must be considered.
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Table 2.4.1 Land Types
. . . . , Mainly farmland. Considered, for human uses, the mostArabic I.and , . . . . . . , ,
 tproductive biological land category.
„ .
 T , Primarily use for grazing cattle. Typically less produclh c than
Pasture Land j .- .1 , 1 , 1
productive than arable land.
.. . . . . l;armcd or natural. A source for limber products, and in some
forested Land . '
cases, a home to high levels ol biodiversity.
D , . Q c Mostly within 300km of the shoreline. Most productive watersi rooiuctive oea opace ~ . . ~ . .r
 for commercial fishing.
n -,, , , Roads, buildings, parking lots. etc. Usually exhibiting, a lowBuild Land , . .... , • , , T- •level of biological productivity.
„ T J Land needed to offset the emissions of GHG, mostly CO" .Energy Land . ~, . . ,, ., _ JAreas 01 dense plant growth, mostly forests.
.,. .. . , . Mostly undisturbed natural habitats. Needed to help sustainBiodiversity Land
 r . , . ._ .„. .
 r
Earth s other 15 million species.
Compiled from: Wackernagel and Rees, 1996; Chambers et al, 2000.
In order to calculate how much of each land type is required, substantial research
may be necessary. For instance, one would need to figure out the following variables in
order to determine how much energy land is needed to heat one's home for a year. First,
the amount and type of energy used would have to be determined; then the CO2 emitted
per unit of energy would have to be calculated; then the amount of land needed to absorb
this CO2 would have to be tabulated. To figure out how much land is required to absorb
the CO2, the absorption rate per unit of forest (or some other land type) would have to be
calculated. To allow one to circumvent some of this research, the authors of Sharing
Natures Interest have provided conversion factors useful in determining the EF of many
activities. They have also provided a number of formulas useful for figuring out the EF
of many activities, requiring only widely available data. Whether conversion factors are
used, or whether the land-take is calculated more specifically, the total area of each land
type must be calculated in order to determine the EF.
Once the area of each land type has been calculated, the total EF can be
determined simply by aggregating the totals. Depending on how far one wants to go, EFs
can be combined to address larger populations or broader activities. An EF can be
calculated for a single person all the way up to the entire world population, just as it can
be calculated for one car, or the entire global fleet. It is important to recognize, however,
that the EF is only an estimate. There are some shortcomings to the EF, most of which
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relate to assumptions or generalizations that are needed to simplify and standardize the
methodology. For example, it assumes that all harvesting practices are sustainable -
agriculture and forestry for example. This may not be the case. Also, there are some
variables that are likely to differ from region to region. Some nations may employ more
efficient coal burning power plants. Even if two locations rely on an identical proportion
of energy produced by burning coal, this can lead to one having lower CO2 emissions per
unit of energy. If a house has an electric heating system, the energy land appropriated to
heat the home will decline with this gain in efficiency. These types of changes are
difficult to incorporate using the EF, particularly if one is relying on preexisting
conversion factors and not recalculating each variable on each occasion. Recognizing
that a completely accurate EF is not possible, a somewhat inaccurate one still serves as a
good indicator for the sustainability of a population or activity.
2.3.2 Practice
The EF is an environmental 'accounting' tool. It is used in this thesis to illustrate
the role transport distance plays in determining environmental sustainability. Though it
is the method used in this thesis, it is not the only potential method that can be used to
measure the environmental sustainability of transport distance. For example, CO2
emissions could have been used. By calculating the emissions per unit of volume-
distance, the increases in distance could have been given a CO2 equivalent. This would
have given a more or less proportionally accurate depiction of the environmental impact
of transport distance. Still, using CO2 emissions would have discounted the
environmental impact of transport infrastructure, which is both significant and influenced
by distance through the construction of new roads, widening of roads to account for more
traffic, etc. Furthermore, though many people understand that there is some sort of
connection between atmospheric CO2 and global warming, the particular numbers would
not mean much. Few people - including the author of this thesis- know the significance
of, say, one-ton of CO2 emissions.
At the other end of the analytical spectrum, a total systems cost approach could be
taken. This type of analysis would include every conceivable environmental impact of
transport. While using this approach would be thorough, the definition of total systems
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costs is not altogether clear. Where does the 'total system' end? Furthermore, even if
there were clear boundaries, this approach is arduous, and ultimately demands too much
analysis. Also, like calculating CO2 emissions, it still does not provide a tangible
understanding of the environmental impacts. The total systems cost analysis was for
these reasons deemed unsuitable for this study.
With these thoughts in mind, the EF was chosen as the appropriate tool for this
thesis. It considers the impact of emissions and infrastructure and other ecologically
relevant variables. Also, the EF is recognized by major institutions such as the World
Bank, the United Nations, the European Union, and the OECD as a valuable tool for
judging sustainability.
Due to the small size of US apple transport industry in relation to the total
transport system, determining the impact of the industry on road networks, habitat
fragmentation and destruction, or air pollution would be a difficult, speculative, and most
likely inaccurate undertaking. Therefore, the ecological footprints in this paper will
instead be calculated using the generic conversion factors for transport published in
Sharing Nature's Interest (Chambers et al, 2000). These factors are presented in the
following chart, along with the assumption used to calculate them. The footprint is
presented in terms of the amount of land needed on annual basis to account for
transporting one thousand tons one kilometer (hectare years per 1000 ton-km).
Table 2.3.3: Conversion Factors
Mode of Transport Footprint Assumptions
Train 0.01 As estimate for a diesel freight train. Includes fuel,
manufacture and maintenance energy plus an estimate
of apportioned rail space.
Road 0.07 Heavy goods vehicle (11GV) embodied energy per t-
km with a proportioned area of the road network used
by freight.
Sea 0.01 The energy footprint of a coaster. This calculation
does not include any sea or land areas associated wit
the freight movement.
Air 0.32 The footprint estimate for air freight uses embodied
energy and apportioned degraded land components.
No upper atmosphere emissions have been included.
Source: Chamber et al (2000)
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2.4 Weighted average source distance
This thesis examines apple arrivals at wholesale agricultural markets throughout
the United States. This is done to investigate how far apples are being transported. In
doing this analysis, it is practical to figure out, on average, how far a unit of apples has to
travel in order to arrive at a specific location. This task is complicated by the fact that the
apples arriving at a certain destination do not all have the same origin. For example, on
any given day, apples arriving at the New York wholesale market could have originated
in California, Oregon, Washington, Michigan, etc. To further complicate things, the
volume of shipments coming from each point of origin is likely to vary. There could be
50 units coming from Washington, 25 from California, 10 from Michigan, etc. In order
to factor in all of the above variables, and calculate the average distance a unit of apples
has to travel in order to arrive at a specific location, the thesis has adopted a pre-existing
formula. This formula, known as Average Weighted Source Distance (WASD), was
conceived of by Carlsson-Kanyama (1997) and published in the journal Ecological
Economics. This formula has also been applied by the Leopold Center for Sustainable
Agriculture at Iowa State University to calculate food transport distances. (Pirog et al,
.2001; Pirog and Benjamin, 2003)
Weighted average source distances (WASD) are used when a point of
consumption is supplied with one or many goods that are being transported from multiple
points of origin. The WASD formula integrates figures for both the volume and
distance, calculating a single figure that represents the average distance the goods have
been transported. This figure is a consistent estimate that can be used to show transports
trends across an industry, or over time. The formula for WASD is as follows:
Figure. 2.4a
E (m(k) x d(k))
WASD =
Em(k)
Where:
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k = different locations of the production origin,
m = amount consumed from each location of consumption origin
d = the distances from the locations of consumption origin to the point of
consumption
Source: Carlsson-Kanyama (1997)
A hypothetical calculation is a useful way to illustrate how the formula works. To
keep with some of the themes of this paper, apples are the good and New York is the
point of consumption. Hypothetical Shipments are coming from Los Angeles, Chicago,
and Toronto. The transport distances, also hypothetical, are 3000, 800, and 500 miles
respectively, and the volume of apples is 100 units, 200 units, and 500 units.
Figure. 2.4b
1. WASD =
(100 X 3000) + (200 x 800) + (500 x 500)
(100) + (200) + (500)
2. WASD =
(300000)+(160000)+(150000)
800
3. WASD =
610000
800
4. WASD = 762 miles
In this theoretical example, the average unit of apples travels 762 miles from the point of
production to its point of consumption in New York City. Despite the fact that some of
the apples were produced 3000 miles from the point of consumption, most were
transported only 500 miles and thus, the final figure of just over 750 miles. This example
is relatively simple, using only 3 points of origin. The WASD formula, however, can
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account for an infinite number of points. This example also accounts for only one type of
good, apples. The formula is useful for a more expanded analysis as well, and can be
used, for instance, to calculate the distance a whole meal travels. Its usefulness also
extends beyond the analysis of food or agricultural products and can be used to calculate
the distances traveled by any good or set of goods.
The WASDs in this paper were calculated using the formula above except, of
course, using real figures. Since the actual point of production within a state is difficult
to pinpoint, a standardized methodology has been applied. The capital city in the state of
origin is used as the point of production. As a result of this methodology the transport
distances are not exact, though considering the magnitude of the figures in question they
are relatively accurate. Furthermore, settling on a single point allows for a more accurate
conveyance of trends. The distances from these cities, the determined point of
production, to the city of consumption were calculated using the website Mapquest.5 It
should be noted that in the data sets used, the actual arrival destination was a city's
terminal wholesale market and not the city center as is measured in Mapquest. The
differences in distance are considered inconsequential, particularly if set alongside the
relatively long distances in question.
2.5 Industry Analysis
Characterizing food miles and demonstrating their impact on the environment is a
major part of this thesis. Because of this, a great deal of effort has been devoted to
gathering transport data for the case study, as well as to calculating ecological footprints.
However, examining what the transport distance situation looks like, and how it impacts
the environment, is only one part of the greater task adopted. The broader goal is to
explore how US agricultural policy can be altered to reduce food miles. In order to do
this, it is necessary to analyze the economic forces that have shaped the transport
situation in the US apple industry. The structure of an agricultural industry, or any
industry, is shaped by competition. Looking at the underlying competitive forces that
have shaped the US apple industry, therefore, sheds light on why the industry looks as it
5
 http://www.mapquest.com/
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does. Examining these forces also provides insight into what types of policies that will
be needed to ensure that competition does not lead to undesirable social or environmental
ends. For these reasons, the industry analysis is an essential part of this thesis.
The industry analysis aims to illuminate the determinants of transport distance
and aid in the formulation of practical policy recommendations. The analysis is divided
into two sections. The first section will focus on production, and more specifically, the
geographic makeup of production - which has a fundamental role in determining food
miles. The second section provides a brief analysis of how competition within the
wholesale buyer structure has influenced production and reshaped the supply chain - both
of which have impacted the distances that apples have to travel from producer to
consumer. In short, the first analyzes the impact of competition on the supply-side, and
the second, the impact of competition on the demand-side.
2.5.1 Supply-side: Geographic specialization
In an increasingly competitive world economy, fostered by liberalized trade and
improved technology, agricultural producers from across the globe are often pitted
against one other. Those that cannot stay profitable are forced to either modify or
abandon production. This process can have an adverse impact on food miles. Michael
Porter's (1990) 'diamond' model provides a framework for analyzing why producers in
some nations are more competitive then others. This model breaks down competition
into four primary determinants of 'national competitive advantage.' Essentially, by
investigating how each determinant impacts a nation, the reasons for competitive
advantage are revealed. These determinants are general and can be applied as well to
geographic regions as they are to nations. This is how they will be used in this thesis, to
explain the pattern of geographic specialization in US apple industry. Table 2.5.1
illustrates the four determinants of Porter's 'diamond' model of national - or geographic -
competitive advantage. Ultimately, this framework has been chosen because it is clear,
broadly applicable, and widely recognized as a practical approach to analyzing an
industry.
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Table 2.5.1Determinant of geographic advantage
Factor conditions
Demand conditions
A nation's [geographic region's] position in
factors of production, such as skilled labor or
infrastructure, necessary to compete in a given
industry.
The nature of home demand for the industry's
product or service
Related and supporting industries
Firm strategy, structure, and rivalry
The presence or absence in the nation [region] of
supplier industries and related industries that are
internationally competitive
The conditions in the nation [region] governing
how companies are created, organized, and
managed, and the nature of domestic rivalry.
Compiled from: Porter, 1990.
2.5.2 Demand-side: Wholesale buyers
Very few consumers buy their apples directly from the producer. Though the
consumers do ultimately determine how many apples are sold, wholesale buyers6 are
largely responsible for the specifics of how this demand is met. Because of this,
wholesale buyers yield a great deal of influence over both apple production and the path
the apples take to reach the consumers. Since these two factors are almost entirely
responsible for the distance that apples travel from producer to consumer, it has been
determined here that these wholesale buyers are the critical demand-side issue within the
US apple industry. Thus, they are examined as such in this thesis.
Unlike the analysis of US apple production, this section will discuss wholesale
produce buyers, instead of wholesale apple buyers specifically. This difference is due to
Wholesale buyers are primarily wholesalers, retail food chains, and food service
companies (food market structures: ERS produce markets project)
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the fact that apples are sold through wholesale marketing channels common to all
produce - and most agricultural goods more generally. While providing no substantial
benefits in terms of specificity or applicability, focusing on the wholesale apple buyers
would greatly reduce the availability of relevant information.
The analysis of wholesale produce buyers will focus primarily on two variables
that are considered relevant to food miles: (1) how competition among these buyers
influences production, and (2) how this competition has led to changes in the marketing
chain. Unlike the supply-side section, this analysis is not structured according to a pre-
established framework. Simply, no suitable framework was found that would neatly and
solely address the two relevant variables.
2.6 Establishing a policy baseline: Using the 'Incremental Model'
The rationale for using the 'Incremental Model' to guide policy recommendations
is two fold. First, it is considered a particularly practical approach to the highly political
United States policymaking process. The incremental approach is considered
particularly reasonable in a highly political environment because with many competing
interests, some will inevitably oppose drastic change. Such environments are generally
adverse to dramatic changes (Lindblom and Woodhouse, 1993). Second, for better or for
worse, it establishes limitation on what is and what is not a reasonable policy
recommendation. It basically implies that if something is a drastic change, then it should
probably not be considered feasible. This is helpful because of the extremely vast array
of policies that could conceivably be used to achieve a particular end. With this in mind,
at the end of this thesis the reader will find that one or two (out of ten) policy
recommendations do call for something beyond incremental change. These exceptions
will be recognized as such, but are considered so fundamental to achieving the goals
established in this thesis that they could not be ignored. Furthermore, as was explained
earlier, there are precedents for dramatic policy shifts in U.S. agricultural.
In order to use the 'incremental model' it is important to address the policies that
presently exist. This thesis has done so to the extent deemed necessary, considering the
profusion of United States agricultural policy. In Chapter 6.0, a general overview of US
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agricultural policy is provided. This overview attempts to give the reader a feel for US
agricultural policy by highlighting the most significant initiatives, while also mentioning
less significant one that demonstrate the wide scope of the policy regime. In this chapter,
there is also a closer look at agro-environmental policies, as many of these can be used as
starting points for developing policies aimed at addressing transport distance. The goal
of addressing all these policies - both the general agricultural policies and the agro-
environmental ones - is to establish a general policy baseline from which
recommendations can be based. These recommendations are made in the last section of
chapter 6.0. They are drawn from the present policy and, for the most part, suggest
incremental changes that could help reduce food miles.
2.7 Research sources
A large percentage of the research for this thesis was done to develop the case
study. Due to the statistical nature of the ecological footprint methodology, a large
portion of the research effort was centered on finding numbers. Statistics differentiated
by mode of transport, volume of transport, and origin of shipments were the most useful
and the most sought after. The data used for analyzing the US apple industry was drawn
almost primarily from the USDA and its branches, such as the Agricultural Marketing
Service (AMS), the National Agricultural Statistics Service (NASS), and the Market
News Service (MNS). This data was drawn partly from the websites of the particular
agencies, partly from the USDA's Agricultural Statistics Yearbook, and partly from
archived sources7 of USDA statistics. Some quantitative data about the apple industry
was also drawn from research done by agricultural universities and apple trade
associations.
Despite its use of statistics, this thesis is about more than just numbers, and the
research does spans a broad range of topics. These topics - environment, economics,
agriculture, and transport - and the research done on them involved the use of many
7
 Microform, Microfiche, etc.
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different types of sources retrieved from many different locations. A large portion of
this research was done via the Internet. This was done due to ease of access and because
the statistics and documents are often the most current. To ensure the reliability of this
information, sources were limited primarily to national or international governmental
organizations. The list is extensive, but includes the websites of the Organization for
Economic Cooperation and Development (OECD), the Food and Agricultural
Organization of the United Nations (FAO), the European Union (EU), the United States
Environmental Protection Agency (EPA), the United States Bureau of Transportation
Statistics (BTS), the United States Department of Agriculture (USDA), and others.
Journals and books account for the much of the remainder of the research done for
this thesis. The methodologies used for the ecological footprint (EF) analysis, the
industry analysis, and the weighted average source distances (WASD) were drawn from
the original hardcopy sources. These include Michael Porter's The Competitive
Advantage of Nations (1980), Annika Carlsson-Kanyama's article in Ecological
Economics, Weighted average source points and distances for consumption origin-tools
for environmental impact analysis (1997), Wackernagel and Rees's Our Ecological
Footprint (1996), and Chambers, Simmons, and Wackemagel's Sharing Nature's Interest
(2000.)
A number of unstructured interviews were conducted for this thesis. These
interviews were useful in providing direction and insight into the issues addressed in this
thesis. By discussing the issues covered in this thesis with people that have been dealing
with these problems for many years, it saved me the time of having to figure out every
little problem for myself. These interviews were conducted with the following people:
Ecological Economics: The Journal of the International Society for Ecological
Economics
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Hill Duesing Coordinator of Organic Education and Advocacy Program
Organic Farming Association of Connecticut. Oxford, CT
Sam Hammer CSA Farm Manager
Holcomb Farm. CSA. Hartford CT
Klizaheth Wheeler Development Director
Connecticut Farmland Trust, Hartford, CT
Kristy Apostolidcs CSA Program Manager
Just Food, New York City
Leslie Hoffman Executive Director
Eurlh Pledge Foundation. New York City
Rebecca Ferguson Harvest for Neighborhoods Campaign Director
Green Guerillas, New York City
Barbara Maxwell Section Head
Market News Branch, Supply Reports Section, United States Department of Agriculture
Kio Moriuchi Apple and Peach Farmer
Pennsylvania
Research locations
Research was carried out in Roskilde, New York, and Connecticut. It was done
primarily at the following locations: the Roskilde University Library, the New York
Public Library, the Yale University Library System, and the Connecticut State Library.
Site visits were taken to Earthpledge, New York City; Just Food, New York City; Green
Guerillas; New York City; Hartford Food System, Hartford, CT; Holcomb Farm,
Hartford, CT; the home of Bill Duesing, Oxford, CT.
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2.8 Shortcomings and Limitations
As is probably always the case, more thorough research could have done to
strengthen this thesis. There are primarily two areas where the research for this thesis
falls short. First, more extensive research could have been done in concern to wholesale
buyers and the marketing chain. This would have required more contact with people
knowledgeable about produce/apple production, packing, and distribution, as well as
people involved in the wholesale and retail food business, hi hindsight, these interviews
would have been extremely beneficial. Besides for failed efforts at contacting officials
from the New York Apple Association - the state's apple grower cooperative and
marketing organization - the reasons for this dearth are related mostly to a lack of
understanding for the crux of the matter, particularly when interviews could have been
conducted. In my defense, Washington State would have been a far better place to be
conducting research on the US apple industry.
The second shortcoming is more specific. The data for apple shipments arriving at
wholesale markets was extremely difficult to find, hi this thesis, these statistics are used
to calculate AWSD's and EFs for apples shipped to particular cities. As of 1996, the
USDA determined it was no longer worth keeping these stats due to the declining
significance of the markets (Personal communication: Barbara Maxwell, USDA). As a
result, these very particular stats are no longer published by the USDA and are not
archived by most libraries. I would like to note that these statistics - for the years up
until they were abandoned in 1996 - are available for purchase in hard copy format, at a
cost of $20 per report. Reports are available for every year for which records are kept.
Each of these annual reports includes statistics for a single wholesale market. To track
stats for multiple markets over, say, a 30-40 year period, which would have been
extremely useful, would cost a few hundred dollars. The data set use was located was at
the Connecticut State Public Library and contained arrival data for all major wholesale
markets for the period 1981-1996 (the year the stats were discontinued).
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2.9 Outline
This thesis is comprised of 9 chapters. The first chapter is the problem
formulation and outlines the topic to be addressed in this thesis. It accomplishes this by
presenting the project area and introducing the question that was used to guide research
for this thesis. The second chapter, of which this is the final section, serves the purpose
of explaining how this question is to be answered. As has been mentioned, this is done
through a case study of the U.S. apple industry and then through a closer look at U.S.
agricultural policy. The third chapter, 'The Environmental Problem,' serves to provide
an overview of the environmental problems associated with transport distance. The
fourth and fifth chapters of this thesis present the case study. The fourth chapter explains
the existence of environmental problems associated with transport in the U.S. apple
industry, while the fifth explains the underlying causes for these transport distances.
Chapter six examines U.S. agricultural policy in order to establish a baseline for policy
recommendations. In the last section of this chapter, these policy recommendations are
put forth. Chapter seven discusses these recommendations, as well as the topic of food
miles, within a broader context. Finally, chapter eight is the bibiliography.
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3.0 The Environmental Problem
Some estimate that one-third of all transport is agriculturally related (Paxton,
1994). By any account, agricultural transport is a significant portion of the overall
transport sector. As a result, it contributes greatly to the effects of the system at large.
This chapter explains these effects, which have a significant negative impact on the
quality of the natural environment. In addition to these common transport impacts it is
worth mentioning there are also some agricultural specific transport environmental
effects. These effects are secondary to those relating to the broader transport sector
impacts, and include the need for increased packaging, the transport of invasive or non-
native species, and the spread of plant and animal diseases. These effects are not covered
in depth here, but should be kept in mind when considering the full environmental impact
of food miles.
The ecological repercussions of transport can logically be divided into two
categories: infrastructure related impacts and emissions related impacts. These impacts
are not necessarily specific to agricultural transport, or even to freight transport, but
rather to the modes used and the volumes transported. The first category, infrastructure
related impacts, basically consists of land use issues and noise pollution, and includes the
disturbance imposed on humans and nature by the building and operating of highways,
harbor, airports, railways, etc. The second category, emissions related impacts, accounts
for the release of airborne pollutants responsible for effecting climate, ecosystems, and
human health. These pollutants are predominantly the result of the internal combustion
engine and the subsequent burning of fossil fuels. The impacts of both infrastructure and
emissions vary quite a bit from one mode of transportation to another, however the
impact of the overall transport system on the environment is unquestionably broad and
severe. The recent increases in trade liberalization, as well as the escalating role of
highway transport, have only magnified these impacts.
Population growth, economic development, and globalization have led to
increases in transportation, necessitating the expansion of the supporting infrastructure.
This expansion has only exacerbated the root problems associated with the construction
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and operation of this infrastructure. Airports, railways, roads, and harbors all
significantly alter the landscape and impact the surrounding areas - whether they are
natural ecosystems or human habitats. Of all these primary transportation constructs,
roads have the broadest ecological impact. This is due both to issues of scale and
intensity. In the United States alone, there are over 6 million kilometers of roads (Bureau
of Transportation Statistics, 2004). In some countries, the transportation infrastructure -
which is mostly comprised of roads - accounts for as much 30 percent of total urban land
use (OECD, 2000). Such an expansive network has a number of negative repercussions.
First, it implies an initial land conversion. The ecosystems within the converted area are
disrupted and the flora and fauna that depend on them are severely stressed or extirpated.
Furthermore, roads fragment wildlife habitats. Even in rural areas, roads can stress
wildlife by dividing up their natural range and forcing them to risk collisions with
automobiles in order to seek food or other needs. In North America, an estimated
500,000 large animals9 are killed annually, along with many millions of small animals
(British Columbia Conservation Foundation, 2003). The noise and danger imposed by
roads can also disrupt breeding and migration, while increasing competition between
species. All of these factors lead to an overall decline in wildlife habitat and biodiversity.
Roads can also disrupt natural hydrological and geological processes. This is due to the
fact that rainfall is not allowed to seep into the soil, disrupting the process of natural
absorption and filtration. Instead, it runs over paved areas picking up speed. When it
leaves the road, the channeled water will run too quickly to be absorbed by the
surrounding soil, causing erosion. In urban areas, the pollutants and litter that have
accumulated on the road will often flow into storm drains and then into the nearest
waterway. The traffic associated with roads also increases the ambient noise level,
which can impact the quality of life for the surrounding residents. This is just a brief
overview of the environmental impacts of roads, however it is clear that they have been a
significant contributor to the degradation of both terrestrial and aquatic ecosystems
throughout the world.
The impact of airport construction on the natural environment is similar to any
built or paved surface. The growth in air transport has increased this impact. In the
Calculated by the BCCF using auto insurance claims.
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United States, for example, there are now over 13,000 airports, 19 percent of which have
runways over 3,000 meters (BTS, 2004). These airports, the primary spatial composition
of which is paved runway, inflict ecosystem damage in a manner consistent with roads.
Due to the decibel level reached by the running of jet engines, noise pollution is another
significant impact associated with airports, particular those servicing large commercial
airliners. Railways generally have a lesser qualitative impact on the natural environment
than do roads or airports. This is due primarily to the fact that they are usually not laid on
a paved surface and are generally of smaller size. However, they do contribute to habitat
fragmentation and noise pollution. Railroad networks, particularly within OECD
countries, are much less extensive than road networks. In the United States, for example,
there are approximately 285,000 kilometers of railways (BTS, 2004). When compared
with the nation's road infrastructure, noted above, this figure is miniscule.10
The water transport infrastructure consists of water ports and facilities. These
structures can impact the environment by converting habitat, both terrestrial and aquatic.
The dredging of harbors and the construction of port facilities can be particular
detrimental to the environment due to both the sensitivity of wetland habitats and the high
level of biodiversity that depends on these areas. Despite their relatively small numbers -
there are approximately 325 in the United States - these facilities can be spatially
enormous, and can inflict expansive damage on the surrounding ecosystems (BTS, 2000).
The ecological repercussions of accidents and spills, though significant in all sectors of
the transportation system, are higher in the water transport sector. This is due to the
fragility of the aquatic environment and the difficulties associated with cleaning up
aquatic pollution.
Transportation infrastructure has a vast impact on the environment. It must,
however, be considered alongside that of emissions in order to grasp the full extent of
transports ecological reach. The OECD breaks down transport emissions into three
categories according to the nature of their effects. These categories serve a useful
purpose in explaining the ecological impact of emissions. The first category is concerned
with CO2 emissions and climate change, the second with NOx and VOCs and regional
air quality, and the last with particulate matter (PM) and local air quality (OECD, 2000).
10
 285,000 miles vs 6,330,000 miles
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Taken as a group these three categories comprise the ecological impact of transport
emissions.
Global climate change has the potential to destabilize weather patterns, sea levels,
and other variables that humans and ecosystems have become dependent upon. There is
strong evidence that links CO2 to climate change (IPCC, 2001). One of the primary
anthropogenic causes of CO2 emissions is the burning of fossil fuels. Though a large
percentage11 of these emissions are released within the commercial, residential, and
industrial sectors, transportation is a primary contributor. In the EU-25, for example, the
transport sector is the second largest contributor of carbon dioxide12. A growing
contributor, transport accounted for 24.4 percent of total emissions in 2001, while the
electricity and heating sector accounted for 33.4 percent. The figure for transport
emissions is an increase from 1990, when it accounted for roughly 15 percent of the EU-
25 CO2 emissions (European Commission, 2004). The proportion of CO2 emitted by the
transportation is greater in the United States than in the EU-25. hi the U.S. the
transportation sector accounted for 33 percent of such emissions in 2000, a number that is
nearly identical to that for 1990 (BTS, 2002b). Within the transportation sector, road
transport - both passenger and freight - is responsible for the greatest proportion of CO2
emissions. This is due to a general reliance on fossil fuels and the ubiquitous nature of
this mode. Motor gasoline, used mostly by cars and light trucks, is responsible for 60
percent of the CO2 emitted by the US transport sector. Distillate fuel, used mostly by
trucks and ships, is the second greatest contributor at 20 percent, and jet fuel is third at 13
percent (BTS, 2002b). In Europe, fuel used in road transport accounts for approximately
70 percent of aggregate sector consumption. These statistics will vary by country
depending on their favored modes of transport. Nevertheless, it is clear that transport is a
major contributor of CO2, and that within this sector road transport is the largest
contributing mode.
The transport sector is also a contributor to regional air pollution. By emitting
large quantities of nitrous oxide (NOx) and volatile organic compounds (VOCs), the
11
 In 2000, this figure was approximately 67 percent in the United States according to the
US Bureau of Transportation Statistics (BTS).
12
 CO2 equivalent of CO2, CH4,N2O, HFCs, PFCs, and SF2
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sector is a source of ground level ozone and smog. VOCs also cause numerous health
problems in both humans and animals, causing eye and throat irritation, loss of
coordination, and liver, kidney and central nervous system damage. They have also been
known to cause cancer in animals, and possibly in humans (EPA, 2004d). Furthermore,
nitrous oxide inhalation at high concentrations can have severe effects on bone marrow,
the central nervous system, and reproduction (Occupational Safety and Health
Association, 2004). hi the United States, transport contributes 31 percent of VOCs and
38 percent of NOx emissions. Motor vehicles are by far the largest contributor within
this sector, emitting 86 and 83 percent of VOCs and NOx respectively (EPA, 1999). For
all OECD countries, motor vehicles contribute 52 percent of the total NOx emissions and
44 percent of the total VOCs (OECD, 2001). Transport, and the road sector in particular,
contribute vastly to regional air pollution. In some countries, regulation has positively
effected the emission of these compounds. In the coming years, however, as a result of
increased road transport in developing countries - most of which have less stringent air
quality standards - it is likely that global aggregate emissions will increase. This will
have a negative effect on regional ecosystems and human health.
The emission of particulate matter (PM) is detrimental to human health and the
environment. The United States Environmental Protection Agency (EPA) has identified
PM as a probable carcinogen and has listed it as 'air toxic' compound (Federal Highway
Administration, 2004). Fine and ultra fine PM are considered the most dangerous to
human health as they are more likely to stay lodged in the lungs once inhaled. The
greatest source of fine and ultra-fine PM is combustion. Overall, the greatest contributors
of airborne PM are transport, coal and oil fired power plants, and smelters. These factors
make highly developed urban areas the most susceptible to the negative health affects
borne of PM. Within the transportation industry, transit, freight, and other diesel fueled
are the primary emitters of PM. The transportation sector - mostly road transport -
contributes half of the total US PM emissions, through combustion, road friction, and
other sources (BTS, 2002a). In the OECD, new technologies and regulation have helped
reduce the emission of some forms of PM, however the emission of fine and ultra-fine
PM is increasing, hi developing countries, where regulation is low, it is likely that the
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emission of PM emissions will increase in proportion with transport and energy increases
(OECD, 2001).
Transport clearly has a broad and consequential impact on the environment. If
one considers the significant role of agricultural transport within the larger transport
sector, there is no doubt that food miles are a problem that must be addressed. In the
following chapters, this thesis takes a closer look at the causes and consequences of food
miles with the hope of arriving at potentially useful policy recommendations that could
serve such an end.
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4.0 Case study: U.S. apple industry profile
Investigating the topic of food miles is an imposing task. In this thesis, a case
study approach has been chosen. As was mentioned earlier, the US apple industry has
been put in focus, in order to determine what characterizes food miles in this particular
industry. Thus, industry specific conclusions have been made. At the same time,
however, many of these conclusions are broadly relevant and applicable. While the US
apple industry has it idiosyncrasies it shares many common attributes with the broader
agricultural transport sector. In choosing this particular industry, the goal was to select a
manageable yet relevant subject to put in focus. This goal, in the mind of the author, has
been achieved.
A large portion of the case study focuses on apples transported to four wholesale
agricultural markets throughout the United States. These four markets - Los Angeles,
Chicago, New York, and Boston - have been chosen for a number of factors that were
addressed earlier. In short, Los Angeles, Chicago, and New York were chosen because
of their geographic placement at major population centers across the United States.
Boston was chosen because, given the available data set, it encapsulated industry trends
that have a some time or another impacted many geographic locations throughout the
country. These four cities are used to assess transport distances in the industry. The case
study has been broken down into two chapters. The first address the existence and
environmental consequences of transport in the US apple industry, while the second
focus on the root causes of these transport distances.
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4.1 Introduction to the U.S. apple industry
Table 4.1.1: United States Apple Production
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4.1.1 Producing apples
According the USDA's 2002 agricultural census, there are 464,025 acres
committed to apple production in the United States (NASS, 2002). For reference, this
area is roughly equal to that committed to tobacco, and exceeds that committed to all
other fruit crops, save for oranges.13 Tomato and sweet corn, at 448,500 and 692,819
respectively, are the only vegetables whose acreage exceeds that committed to apples. In
contrast, the acreage in apples - as well as that in all fruits and vegetables combined -
only amount to a fraction of that committed to some of the major US crops. For
example, there are approximately 75 million acres committed to corn, 72 million to
soybeans, and 45 million to wheat (NASS, 2002a).
Apples are the third most valuable US fruit crop, behind oranges and grapes, with
a production value of over $1.6 billion annually. Nearly sixty percent of US apples, or
13 987,743 acres.
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5.36 billion pounds, are produced for the fresh market with an annual total value of $1.38
billion (Miller, 2004). The nation as a whole is the world's second largest producer of
apples, accounting for approximately 10 percent of the world's output, or roughly 4.4
million metric tons (Foreign Agricultural Service, 2004).
Apples are produced in all of the contiguous states, and commercially in 38 of
them. Table 4.1.1 clearly illustrates, however, that production is far from evenly
distributed. Washington State is responsible for roughly 60 percent of both national cash
receipts and production volume (NASS, 2002b). The state is also home to 172,810 of
the 464,025 total acres devoted to apples, approximately 37 percent of the national total
(NASS, 2003). New York, California, Michigan, and Pennsylvania round out the top
five apple producing states, which, as a group, are responsible for almost 85 percent of
total US commercial apple production.
4.1.2 Consum ing Apples
Apples rank behind oranges as the second most consumed fruit in the United
States (Miller, 2004). The average American consumes approximately 45 pound of
apples per year, 17 pounds coming in the form of fresh apples.14 This equates to an
approximate total US consumption of 13 billion pounds per year, or 5.897 million metric
tons. Aggregate US apple consumption has risen over the past thirty years, however most
of this growth has come in the processed sector, as the consumption of fresh apples has
remained stagnant.
Historical data shows that apple consumption in the United States peaked at the
beginning of the 20th Century. At this point nearly all apples where consumed fresh. As
the century progressed the percentage of processed apples consumed increased slowly,
simultaneously overall per capita apple consumption decreased dramatically. By the
1960's, overall US apple consumption was less than half what it was a half century
earlier - less than 30 pounds annual per capita consumption compared to nearly 70
pounds. Starting in the late 1960's the overall consumption began to rise from its nadir.
At this time the proportion of fresh and processed apples was nearly equal. Consumption
14
 Europeans, on the average, consume over 40 pounds of fresh apples annually.
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continued to rise through the 1970's, as per capita processed apple consumption exceeded
fresh apple consumption. Through the 1980's and 1990's overall consumption continued
to rise, as a result of increasing per capital consumption for processed apples. Per capita
fresh apple consumption remained steady throughout this period.
Today, total apple consumption per capita remains well below historical highs,
though it continues on an upward trend, riding the increasing demand for processed apple
products. Domestic consumption of processed apples comes mostly in the form of juice,
accounting for nearly 75 percent of the market. To round out the market, canned apples
account for 17 percent, dried 4 percent, frozen 3 percent, and all other types 2 percent
(Miller, 2004). Apple plays a significant role in the diet of the average American. Though
down from historical highs, overall consumption is rising, particularly due to the demand
for processed apples.
Table 4.1.3 US foreign apple trade ratios (fresh apples)
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4.1.3 Foreign trade
Import
Domestic demand is satisfied by a combination of domestic production and
foreign imports, with imports accounting for approximately 30 percent of total US apple
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consumption. The majority of these imports come in the form of processed apples.
Currently, less than 10 percent of the domestic demand for fresh apples is satisfied by
imports. This figure, however, is up from approximately 2 percent in 1970. In 2001,
most fresh apples were imported from New Zealand, Chile, and Canada, while most
processed apples, mainly apple juice, were imported from Argentina, Chile, and China.
Imported fresh apple are consumed primarily during the Northern Hemisphere's spring
and summer months. Imports as a percentage of domestic consumption have risen
dramatically in the last three decades (see Table 4.1.3). Foreign producers do indeed
have an impact on the domestic market. Most of all, they affect the prices that producers
are able to get for there apples - in both foreign and domestic markets.
Exports
The United States is the world's second largest exporter of apples, in terms of
volume. Between 1992 and 2002 the US exported annually somewhere between 19 and
27 percent of total domestic apple production. This equates to an approximate annual
export volume of 1.25 billion pounds, and a value of over $300 million. In 2002, US
export accounted for 11 percent of the world total export volume. This figure represents
a decrease in US market share over the preceding decade as China, the EU, and other
producers have increased their exports. Mexico and Canada are the two primary markets
for US apples (Miller, 2004).
4.2 Ecological Footprints
In order to illustrate the environmental impact of food miles in the U.S. apple industry
has been adopted. To calculate the ecological footprint of transport - which is the
essence of food miles - three variables are needed: volume, mode, and distance. In this
section, these three variables will all be explained in the context of the US apple industry,
using the four wholesale agricultural markets. After illustrating the performance of the
markets in each of these three areas, the ecological footprints are calculated. The goal
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here is, by using the ecological footprint methodology, to provide a tangible
understanding for the environmental impact of food miles in the U.S. apple industry.
4.2.1 Volume
This study focuses on apples arriving at four wholesale agricultural markets. As
Table 4.1.1a indicates the four markets are not of equal size, nor have their sizes stayed
stable across the time series. In the case of Los Angeles and Chicago, the volume of
apples arrivals has increased, while for Boston and New York it has decreased. It is
important to note that in this study total arrival volumes are needed in order to calculate
the EF for each market. However, it is not necessarily the total volume, or the total EF
that is the focus. Total volume is determined by factors outside the realm of this thesis,
such as regional demand, population served, etc. Because of this, a per-unit EF has been
calculated alongside the total EF. Also, it is important to note that the volume of apples
shipped to these four markets makes up only a fraction of the total volume transported
throughout the United States, accounting for 12.6 percent in 1996 (NASS, 1999). Apples
shipped to other markets, or via different paths of distribution, may not exhibit the same
characteristics as these markets. Nonetheless, points of arrival are necessary components
in analyzing transport EFs, and these markets constitute major points of arrival for
domestic apples.
Table 4.2.1a Volume of apples transported
Volume of apples arriving at selected markets
Los Angeles Chicago New York Boston
131981 H1996
Calculated from: USDA Market News Reports, 1981-1996
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One component of arrival volume that is particularly relevant to food miles is the
percentage that originates in Washington State. This is the case both because, as was
noted earlier, Washington is by far the largest producing state in the country, and also
because Washington apples comprise a large percentage of the volume arriving at the
four markets in question. These factors make the percentage of Washington apples a
good indicator of WASD. Particularly for the three markets not located on the west
coast, a higher percentage of volume arriving from Washington invariably results in a
higher WASD. In table 4.2.2 the percentages of such shipments are noted, both for 1981
and 1996. Los Angeles is the market located in the closest proximity to Washington,
roughly 1000 miles (1600 km) and has a high percentage of apples shipments originating
there - 74 and 86 percent for the two years graphed above. Chicago, Boston and New
York, however, are each located 2000-3000 miles (3200- 4800km) from Washington and
saw 40 to 80 percent of their apples originate there as well. In the case of Boston, the
percentage of apples arriving from Washington increased dramatically across the time
series, rising from 41 percent in 1981 to 67 percent in 1996. In all cases, apples arriving
from Washington play a major role in determining both the WASDs of apples transported
to these markets.
Chart 4.2.1b: Percentage of apple shipped from Washington State
Percent of apple volume arriving from Washington
State
100.00% -
80.00% -
60.00% -
40.00% -!
20.00%
0.00% -f-
Los Angeles Chicago New York Boston
E) 1981 B1996
Calculated from: USDA Market News Reports, 1981-1996.
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4.2.2 Mode
Domestic apple transport in the United States takes place almost entirely by truck.
In 2003, 97.4 percent of all domestic shipments were made by truck. The remaining
shipments were made by rail or piggyback.15 Los Angeles aside, Table 4.2.2 tells a
slightly different story. This is almost certainly due to the fact that the markets in
Chicago, New York, and Boston were established in the era before truck transport, and
are thus strategically situated along rail lines. Nevertheless, the percentage of apples
shipped by truck increased significantly across the time series for both Chicago and New
York. As of 1996, Chicago was the market with the greatest percentage of shipments
arriving by rail - roughly 26 percent. Interestingly, despite the general decline of rail
4.2.2: Mode of transport
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transport, the percent of apples arriving by rail at the Boston market increased slightly
over the 15-year period under analysis. This is primarily due to a circumstance noted
earlier. In 1981, a large percentage of apples were arriving at the market from the
Northeastern United States. All of these apples were shipped by truck. As this
15 Piggyback: transporting truck containers by flatbed railcar
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percentage declined over the span of the time series, the percentage of apple arriving
from the Western United States, mainly Washington, increased. A larger portion of these
apples was shipped by rail.
The percentage of apples arriving by truck is an important variable in calculating
ecological footprints. Apples transported by rail leave a footprint only one-seventh the
size of that left by truck transport. All four of these markets see a majority, in some
cases a vast majority, of their apples arriving by truck. Nonetheless, they generally make
a greater use of rail transport than the overall US apple market. This fact suggests that
these markets leave proportionally smaller ecological footprints for apple transport than
the industry at-large.
Table 4.2.3: WASD
Weighted Average Source Distances
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4.2.3 Distance
Table 4.2.3 illustrates, through the use of the WASD methodology, the average
distance a unit of apples has to travel in order to reach the four markets in question.
Included in this graph is the distance from each market to Washington State. In all four
instances there is a relationship between the distance to Washington and the WASD. The
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extent that the WASD falls short of the mileage to Washington is due to the percentage of
apples that are supplied more locally. Aside from reinforcing the role that Washington
apples play in the transport situation of these markets, this graph demonstrates two
important discrepancies. First, despite being approximately 800 miles further from
Washington State, New York's WASD differs from that of Chicago by only 260 and 175
miles for the 2 years graphed. This is because a significant percentage of the apple
shipments to the New York market originated in New York State. 16 New York is the
nation's second largest apple producing state, accounting for approximately 9 percent of
total production. The other important discrepancy is in concern to the increased WASD
for the Boston market. In 1981, an average unit of apples traveled 'only' 1500 miles to
reach this market. By 1996, this same unit of apples traveled over 2800 miles. This is
due to a sharp decline in the percentage of apples sourced locally. In 1981 approximately
47 percent of the apples were arriving from the Northeastern United States,17 all from
within a 500-mile radius. This number had declined to 16 percent by 1996.
Apples traveled an average of somewhere between 1000 and 2800 miles to reach
the markets in question. These distances are significant, and are a major determinate of
the ecological footprints. Considering the percentage of apples being transported from
Washington State, the relationship between WASD and the distance from the markets to
Washington is not surprising.
16
 Between 12 and 30 percent for the 15 years analyzed/
17
 New York, Connecticut, Massachusetts, New Hampshire, Maine
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4.3 Calculating Ecological Footprints
Table 4.3.1a: Absolute Footprints
Ecological Footprint of Apple Transport to
selected wholesale markets
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4.3.1 Environmentally sustainable?
The three variables depicted above are needed to calculate ecological footprints.
There is, however, one slight difference between the data previously presented and that
used to calculate these ecological footprints. The WASDs of both truck and rail
transport have to be calculated separately, in order to account for the differing impacts of
the two modes. The EF for each of the two modes is then calculated, and the aggregate
used as the final EF. Doing this ensures that each mode of transport is weighted properly.
The size of the ecological footprints for the four markets ranged from about 4,000
hectare-years to over 12,000 hectare years. A hectare-year is the unit used by the EF
methodology to measure the land area needed to support an activity on a sustainable
basis. To provide some context for these figures, the City of New York covers an area of
roughly 78,000 hectares, hi 1996, the ecological footprint for apple transport to the city's
agricultural market was roughly 11,000 hectare-years. This means that an area one-
seventh the size of New York City was required to account for the ecological costs of
shipping apples to the city's wholesale market. This figure is by all accounts significant,
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especially if one considers that apples accounted for only 16 percent of the volume of
fruit shipped to the city's market, and an even smaller fraction of total agricultural goods
(NASS, 1998). Looking at the EF from another perspective, it takes approximately 5,700
hectares of orchards to grow the volume of apples that were transported to the New York
1 O
wholesale market in 1996. This is approximately half the area consumed by the EF of
transporting the apples to market. From any perspective, the size of these footprints is
significant, and should certainly draw attention to the environmental impact of
transporting apples or any other product.
Table 4.3.1a graphs the size of the ecological footprints for apples transported to
each market. Aside from the sheer size of the footprints there are two significant trends
illustrated by this data. First, the size of the EF is determined, primarily, by the volume
transported. New York and Los Angeles received the largest volume of apple arrivals
and also had the biggest footprints, and likewise Boston saw the smallest volume of
arrivals and had the smallest footprint. As has been explained, food miles are the primary
focus of this thesis. The basic realization that the markets with the larger footprints are
also the one that saw the highest volume of shipments is thus not particularly useful. The
second significant trend indicated by this data is that the footprints have invariably
increased. For all four markets, the EF increased by at least 23 percent (New York) and
by as much as 60 percent (Chicago) across the time series. These increases have taken
place despite the fact that the volume of apples arriving at New York and Boston
declined by 26 and 40 percent respectively. To understand this disparity it is useful to
look at the per-unit EF of apples arriving at the four markets.
18 Assuming a 10,000 pound per acre yield.
47
Table 4.3.1b Per-unit footprints
Ecological Footprint per unit
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Examining the per-unit footprints (see table 4.3.1b) provides a different picture
than that offered by examining the absolute footprints. First, consider the 1981 data set.
Despite the differing volumes arriving at the four markets, the per-unit footprints were
quite similar. Los Angeles was the largest, however all the markets where within 20
percent of each other. The reason for this scenario is as follows. Los Angeles received
the second largest volume of apples, about 12 percent less New York, nearly all of which
arrived by truck. The lower WASD of these arrivals however was not enough to make up
for the high percentage transported by truck. The per-unit footprints were lower for the
other markets due to a combination of volume and transport mode. They were close,
however, as a result of the longer WASD.
Now consider the changes that occurred over the next 15 years. Notably, all of
the per-unit footprints increased. Los Angeles went from having the highest per-unit
footprint to having the lowest, despite actually seeing a small percentage increase - about
5 percent. This small percentage increase was due to a higher WASD, stemming from a
rise in the percentage of apple coming from Washington and a decline in the percent
coming from California. The per-unit footprints for Chicago and New York grew more
significantly - about 69 and 50 percent respectively - despite the fact that the WASDs
remained virtually constant. These increases were the result of percentage gains in the
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volume of apples arriving by truck. In both cases the increases were approximately 20
percent. As illustrated by these two markets, relatively modest increases in the
percentage of volume arriving by truck can have a large impact on the per-unit EF. This
is due to the significantly greater - by a factor of 7 - ecological impact of truck transport
over rail transport.
The Boston market saw the largest per-unit EF increase of all the four markets.
The 1996 footprint was a 110 percent increase over the 1981 footprint. The reason for
this increase is opposite that of the Chicago and New York markets. Unlike in the case
of these other two markets, the percentage of apples arriving by truck actually declined
roughly 7 percent over the 15-year period. The WASD, however, increased by almost
87 percent and was wholly responsible for the rise in per-unit EF.
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5.0 Case study: Industry analysis
The last chapter demonstrated the existence and environmental impact of long
food miles in the US apple industry. This chapter goes further, explaining the underlying
causes for these long transport distances. This chapter is broken down into two sections.
The first section discussed the dominant supply-side issue relevant to transport within the
industry; namely, the geographic centralization of apple production. It is reasonable to
conclude that if apples are produced at a distance from the consumer, they will have to be
transported a long distance before reaching the consumer. If apple production is
centralized then it is inevitable that apples are indeed being produced at a distance from
most consumers, thus necessitating long distance transport.
The second section of this chapter explores the dominant demand-side issue
relevant to this thesis: wholesale buyers. Though consumers are ultimately responsible
for demand in any food-related industry, they generally buy their food from the local
food retailer or food service establishment. This has been the case for most of recent
history, and the situation is likely to continue, at least in the near term. What has
changed, however, particularly over the last half century, is nature of the wholesale buyer
market - comprised of wholesalers, food retail chains, and foodservice establishments.
These firms are almost entirely responsible for how consumer demand is met. The
changing nature of the wholesale buyers has had an influence on production patterns and
altered the marketing chain. Both of these outcomes have had a negative impact on food
miles.
While the goal of the last chapter was to demonstrate the existence and problems
associated with food miles, the goal of this chapter is to uncover why these problems
exist. This information is important because it will aid in setting specific and substantive
goals for the policy recommendations that are developed in the next chapter.
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5.1 Supply-side: Geographic Specialization
The high percentage of domestic apple production concentrated in Washington
State is largely responsible for the high WASDs indicated in the previous chapter. This is
both because the high concentrations were reflected in the arrival data, and because all of
the markets were located at a significant distance from Washington State. This section
focuses on why apple production is concentrated in this one place. Before doing so
though, it is worth noting the significance of Washington State's geographic positioning.
The state is located in the very Northwest corner of the contiguous United States,
bordering Canada and the Pacific Ocean. Therefore, most of the United States
population is located at quite some distance from the state where most of the nations
apples are produced. Even the densely populated Southern California - and thus Los
Angeles - is located at a distance of over 1000 miles. There is probably not another state
in the contiguous US that could be located at a greater net distance from the national
population. This fact only exacerbates the problems that result from such a high
percentage of national apple production being located in one place. Though there is no
point in addressing such a hypothetical situation, food miles would be reduced if
production was concentrated in a more geographically strategic location. With that said,
Washington State is not going anywhere, and there are undeniable causes for its
dominance of US apple production.
With over 7300 growers selling their goods on an open internal market -
uninhibited by tariffs, trade barriers, or direct government support - there is no evidence
to suggest that the overall geographic composition of the industry is shaped by anything
other than the ability of growers to compete economically. This indicates that
Washington States must enjoy a competitive advantage. The following analysis will
demonstrate that this is indeed the case by analyzing the determinants of competitive
advantage within the industry. The results of this analysis show that the State of
Washington is endowed with numerous advantages that allow its growers dominate
United States apple production.
National competitive advantage is shaped by four primary determinants (Porter
1990). These determinants are 1.) factor conditions, 2.) related and supporting
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industries, 3.) demand conditions, and 4.) firm rivalry. In this analysis, these
determinants are applied to intra-national competition. This fact, combined with the
nature of apple production, has heavily weighted the influence of one of the determinants.
As will be explained, the primary determinants of competitive advantage in US apple
production are factor conditions. Factor conditions are, thus, discussed first and in
greater depth, while the other three determinants are dealt with more briefly.
5.1.1 Factors of Production
According to Porter (1990), 'factors of production are nothing more than the
inputs necessary to compete in any industry, such as arable land, natural resources,
capital, and infrastructure. In agriculture, factors of production can be a particularly
important determinant of industry competitiveness. This is certainly the case in the US
apple industry. As will be explained, Washington State enjoys a number of factor
advantages that are primarily responsible for its dominance over US apple production.
The factors of production can be broken down into five separate sub-categories: human
resources, physical resources, knowledge resources, capital resources, and infrastructure
(Porter, 1990). In this analysis, it is made clear that Washington enjoys competitive
advantages in all of these categories.
Physical Resources
When considering apple production in the United States, it is important to
understand the major geographic differences that influence the industry. Growers in the
eastern United States face difficulties not experienced by growers in the west, and vice
versa. If one breaks the country into two halves, drawing a line down the approximate
geographic center, the eastern part is relatively humid with high precipitation while the
western part is, for the most part, the opposite. This imaginary line running down the
center of the country is referred to as the tree line, west of which the weather is generally
too dry for trees to grow.
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The humidity and precipitation prevalent in the east supports the proliferation of
insects, fungi, diseases, and weeds, all of which make apple farming more difficult.
Fireblight, scab, black rot, white rot, cedar rust, codling moth, apple maggot, tarnished
plant bug, scale, oriental fruit moth, aphids, and the plum curculio are all pests faced
almost solely by the eastern producer. In some cases, the pests do not even exist in the
west, and in others, only rarely. In Northern California, where it is far wetter than in the
nation's primary apple producing region of eastern Washington, apple orchards must still
only be sprayed 2-3 times per season, as oppose to in the east where they must be sprayed
15-20 times (Ames, 2001). The habits of the plum curculio are an example of reasons
why the east is more susceptible to infestation. These insects spend the winter in the leaf
litter and plant debris that is commonly found in and around eastern orchards.
Conversely, most orchards in the west are surrounded by desert or scrubland. The
deciduous forests of the Eastern United States are the perfect habitat for insects,
particularly the plum curculio, and producers must rely on increased pesticide application
to preserve their crop.
One must keep in mind, however, that for the same reason that these pests are not
much of a problem in the west, the natural climate in the most of the region is anathema
to the very existence of apple trees. Eastern Washington State is the most prolific apple-
producing region in the country. Nevertheless, apples would not be grown in much of
eastern Washington if it were not for extensive irrigation. The Columbia Basin
Irrigation Project was launched in the 1930's. Though not intended specifically to aid in
the establishment of apple orchards, it gave the horticulturalists in the region a significant
competitive advantage. They had none of the pests of the east, and all of the water. The
project was launched with public funds to utilize the water flowing through the Columbia
River in central Washington. It was part of federal effort during the Great Depression to
both irrigate the western states and provide jobs for the millions of unemployed
Americans. The central structure of the project, the Grand Coulee Dam, was finished in
1941 and is the largest concrete structure in the world. The project currently irrigates
roughly 550,000 acres in central and eastern Washington (Bureau of Reclamation,
2004b). The irrigation water, as well as power generated from the Grand Coulee Dam
and other hydroelectric sources along the Columbia, is provided at a subsidized rate to
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the farmers in these regions. Over 170,000 of the acres irrigated in eastern Washington
are currently devoted to apple orchards - almost 40 percent of the total national acreage
devoted to apples (NASS, 2002).
It is important to note that Washington was a favorable location for apple growing
even before the Columbia Basin Irrigation Project. In the years before the project was
initiated, Washington was still responsible for a large portion of US apple production.
During the period from 1928-1932, for instance, the state produced 28 percent of the
nations commercially grown apples. This figure fluctuated some before the irrigation
phase of the project went online in the early 1950's, reaching a high 39 percent in 1945
(Wikipedia, 2004). This early advantage was likely due to the fertile volcanic soil that
exists throughout Eastern Washington (Gutterson, 1999). Nonetheless, Washington State
has been able to increase its share of domestic production because it can grow high
quality apples while using less pesticide and fertilizer than is needed elsewhere.
Human Resources
Washington State also enjoys an advantage in the category of human resources.
Apple harvesting is highly labor intensive. Unlike harvesting field crops, which can be
done with combines and other mechanized equipment, apples must be picked by hand.
Washington's location near California, the nations preeminent fruit and vegetable
growing state, is therefore an advantage. Many migrant laborers are employed in
California to pick fruits and vegetables, resulting in a high availability of experienced,
inexpensive, seasonal labor. Every year during harvest time, somewhere in the range of
35,000 to 45,000 are employed in Washington to pick apples (Pirog and Tyndall, 2004).
Many of these workers are resident aliens from Mexico that work as fruit pickers in
California during the summer before making their way north to Washington to harvest
apples in the fall (Ibid). In other areas of the country, such as New York State, migrant
labor is not as readily available (Personal communication: Leslie Hoffman, Earthpledge).
In some regions, this high demand for seasonal labor needs has led farmers to shift
production towards crops more suited to mechanized harvesting (Pirog and Tyndall,
2004). The uncertain supply and quality of low cost, seasonal labor in many of the
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nations apple growing regions is another source of competitive advantage for Washington
State.
Knowledge Resources
In Washington State, and in other major apple producing regions, university
resources are often devoted to researching ways to improve local apple production.
Producers in these regions have better access to this research and to experts that can help
them improve production. This knowledge base provides a competitive advantage for
producers in these regions. In addition to university research and extension, it can be
assumed that just the concentration of apple production in a particular region increases
the abundance of, and access to, information that can aid growers and shippers.
Capital Resources
As is the case with any business, establishing and maintaining an apple orchard
requires access to financial capital. Because banks and other lenders determine their loan
terms according to risk, it is only reasonable that loan applicants locating there operation
in more historically profitable growing region will be offered more favorable terms.
Take Iowa for example, a state renowned primarily for its commodity and hog
production. A severe November freeze wiped out a large percentage of the states apple
trees in 1940. Since this point, banks have been very reluctant to provide loans for
establishing apple orchards. On the other hand, farmer looking to grow corn or raise
hogs have had a relatively easy time securing loans (Pirog and Tyndall, 2004). Access to
capital in many ways reinforces existing advantages, by favoring those looking to
produce the agricultural goods that have already been proven successful in a particular
region.
Infrastructure
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Major producing regions - Washington, California, New York, etc. - have
developed more advanced and extensive apple packing, storage, and distribution centers
than those in other regions. This has afforded them some specific competitive
advantages. Perhaps the most important advantage is in relation to storage facilities.
There are two primary types of apple storage facilities: cold storage and controlled
atmosphere (CA). While apples placed in cold storage will last a couple of months,
apples place in CA can be stored for an entire year. The major apple producing regions
have extensive CA storage facilities that allow them to market their apples throughout the
year. The lesser apple producing regions, with access only to cold storage, must sell their
apples within the first few months after they are picked. Shippers that can offer their
wholesale buyers a constant yearlong supply of apples are more attractive than those only
able to supply apples for two months. More advanced and extensive storage facilities
afford a competitive advantage to major apple producing regions. Similar advantages
exist in relation to pasteurization and processing facilities (Pirog and Tyndall, 2004).
5.1.2 Firm strategy, structure, and rivalry
The apple farms of Washington State tend to differ from those in other states.
Particularly when compared to some of the smaller apple producing states, Washington
apple orchards tend to be larger and are more often controlled by packer or shippers. In
the smaller apple producing states, Iowa for example, the orchards tend to be smaller
family run operations. While the majority of Washington firms sell into the wholesale
markets, these smaller firms are more likely to sell directly to consumers via an orchard
store or farmers market (Pirog and Tyndall, 2004).
5.1.3 Related and supporting industries
The related and supporting industries most relevant to apple production are input
related. These industries include manufacturers of agro-chemicals, such as pesticides and
fertilizer, and apple tree nurseries that cultivate tree stocks. Little evidence has been
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found in the research for this thesis to suggest that these industries have somehow
favored a particular apple-producing region of the country. Chemical are generally sold
on the open market allowing all producers equal access. The same could be said for tree
stock. The only potential advantage is secondary and relates to economies of scale. That
is, it is likely that the venders of agro-chemicals and tree stocks provide volume
discounts. This would favor the larger producers, which generally located in Washington
State and a few of the other major apple producing regions.
5.1.4 Demand conditions
Demand conditions can play a role in determining the competitiveness of a region
in any industry. This can occur as a result of either higher demand or more sophisticated
demand in relation to other regions. These conditions then force the region's producers
to find ways to meet this demand, promoting economies of scale and innovation. By
doing so, producers in these regions may gain an advantage over producers in other
regions (Porter, 1990). With this in mind, apple consumption patterns in the US do differ
slightly according to geographic region. Consumption patterns do correlate with
production patterns. The Western United States, where most of the nation's fresh apples
are produced, has the highest per capita consumption of fresh apples, hi the Northeast,
where a large percentage of the apple crop is processed, there is the highest per capita
consumption of processed apples. Meanwhile, in the south, where few apples are grown,
there is lower overall consumption. The Midwestern states fall somewhere in the middle
for fresh, processed, and total consumption (Perez et al, 2001). This relationship between
production and consumption could conceivably be a result of higher demand, however
the geographic differences are not overwhelming, and there is much more evidence to
suggest they are a result of price variations due to transport costs. Demand conditions,
therefore, do not seem to play any role in influencing competitive advantage in the
United States apple industry.
There is another important point to make about demand conditions that may fall
outside the original definition - which implies that regional demand will impact how local
firms produce - but needs mentioning. Domestic demand for apples has been relatively
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stagnant. This combined with competition from foreign producers has resulted in low
market prices (Foreign Agricultural Service, 2003). These low market prices generally
affect all producers evenly, however there impact can vary. Large producers may be
able to better cope with lower profit margins than small producers. In this way, overall
demand can be seen to provide a competitive advantage to Washington orchards, which
tend to be larger, and on some occasions owned by shippers or packers who can recoup
production losses when selling to wholesale buyers (Gutterson, 1999). Also, the
characteristics of wholesale demand have an influence on the US apple industry by
favoring large volume shippers. This topic, however, is addressed in the next section of
this thesis.
5.7.5 Summary
The major apple producing regions of the United States enjoy many of the same
competitive advantages. However, particularly due to the Columbia basin irrigation
project, Washington States by far the most competitive. Furthermore, many of the
advantages illustrated above tend to increase as a region expands its share of the market.
This has magnified Washington's advantages as it has increased it share of national
production. In essence, this has made the state's competitive advantages almost self-
fulfilling. It is, thus, no surprise that Washington dominates US apple production.
However, as was illustrated in the last chapter, this dominance has led to increasingly
centralized production, and, in turn, more food miles. The goal of supply-side
agricultural policy must therefore be to decentralize production by reducing the
competitive advantages afforded the major producing regions.
5.2 Demand-side: Wholesale buyers
Growers sell less than 2 percent of all produce directly to the consumer (Dimitri
et al, 2003). This means that more than 98 percent of all produce is first sold to wholesale
buyers. These buyers include merchant wholesalers, food retailers, and foodservice
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companies. The merchant wholesalers are strictly middlemen, while food retailers include
foodstores19, warehouse clubs, mass merchandisers, and other retail stores. The category
of foodservice companies includes restaurants, cafeterias, and other establishments that
vend prepared food. All of the categories of wholesale buyers purchase produce directly
from growers, packers, or shippers (henceforth referred to solely as shippers). The
wholesalers then sell the produce to small food retailers and foodservice companies, and
the food retailers and foodservice companies sell it directly to the consumer.
Competition both within and among the different wholesale buyers has changed the
structure of the sector, significantly impacting food miles by favoring large shippers and
by altering the marketing chain.
5.2.1 Historical overview
Terminal wholesale markets are points, usually located in the vicinity of a
population center, where produce and other agricultural goods are sold to food retailers -
generally foodstores and foodservice establishments, hi the 1930's, all produce was
shipped directly to terminal wholesale markets (Dimitri, 1999). Even when arrangements
were made directly between shippers and retailers, the produce would arrive first at a
terminal market, where it would be inspected before being transferred to the buyer.
During this period, most of the wholesale buyers were small-scale local or regional
grocery chains, or independent stores. Most of the sellers were also relatively small-scale
shippers. A high number of transactions were necessary, each involving only a small
volume of goods. To best accommodate this situation, a single point of congregation was
needed. The markets were this point, and were a vital component of the produce
marketing chain.
By 1996, the percentage of produce passing through terminal markets had
dropped to under 35 percent (Dimitri, 1999). This decline has been the result of a
paradigmatic shift in the wholesale buyer structure; a shift that is primarily a response to
industry competition, and was initially catalyzed by two developments - both of which
19
 Grocery stores, convenience stores, etc.
59
a n d N;;."!x! :-:n.KHc--
occurred in the US primarily after the end of the Second World War. The first of these
developments was the wide scale adoption of the refrigerated truck. This allowed for the
long-distance transport of perishable goods by truck, a task that had previously been
reserved for the refrigerated railcar. The second development was the publicly funded
expansion of the US highway system. The expansion of the highway system, in
conjunction with relatively low fuel prices, allowed wholesale buyers to establish supply
routes that did not have to coincide with terminal markets - which were initially supplied
almost entirely by rail (Harwell, 2000).
The opportunities afforded to wholesale buyers by these two technological
developments began a trend towards direct purchasing from shippers. By the 1960's,
many national and regional food retail chains had begun to build there own produce
warehouses and were receiving a large percentage of their produce directly from the
shippers (Dimitri, 1999). By applying backward integration, these retail chains were
able to avoid the cost of third party wholesalers. Today, the largest retail chains purchase
over 80 percent of their produce directly from the shippers. This figure declines as the
size of the retail chain declines. However, over 40 percent of all produce is now
purchased directly from the shippers (Dimitri, 1999). The foodservice industry
demonstrates similar characteristics. As food retail and foodservice chains have
integrated backwards, wholesalers have lost market share and some of the largest have
responded by launching their own retail chains, a few of which now rank among the
leading retailers (Economic Research Service, 2003).
This process of vertical integration that has enveloped the wholesale buyer
industry has been accompanied by significant horizontal integration. The percentage of
national food sales held by the top 4, 8, and 20 retailers has increased dramatically in
recent years, hi just a single five-year period from 1993 to 1998 the share of sales held
by the nation top 4 retail chains jumped from 17 to 29 percent, as a serious of large-scale
mergers swept through the industry (Dimitri, 1999). The share of sales held by the top 20
retailers - each owning anywhere from 60 to 2500 stores - has grown from 37 to 57
percent during the last 15 years. (Cook, 2004). As a result of these mergers, more retail
chains are now self-distributing, shrinking the market for wholesalers.
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The nature of wholesale produce buying in the United States has changed
dramatically since the 1930's. While the terminal wholesale markets where then a
mandatory stop along the produce marketing chain, today most produce never passes
through these markets. Instead, large wholesalers and self-distributing retailer chains
now have their own warehouses and distribution centers, and arrange to have produce
sent to these points directly from the shippers. The produce is then moved from these
storage facilities to other specialized wholesale facilities or to the points of sale. This
marketing chain evolution has been aided by the process vertical and horizontal
integration within the wholesale buying sector. As will be explained in the next two
sections, these two developments - the modern marketing chain and integration among
wholesale buyers - have had an adverse impact on food miles.
5.2.2 Impact on production
As was mentioned earlier, a reason the wholesale terminal markets were a
necessity, particularly in the first half of the 20th century, was because many of the
shippers and wholesale buyers were small or medium sized operations. Most sellers had
numerous buyers for there produce and vice versa. However, as the wave of
consolidation swept through the wholesale buyer sector, this situation changed
dramatically. Today, many retailers depend on just a handful of shippers to provide their
produce. For any particular produce item, the retailer now purchases 90 percent of their
stock from just four shippers (Dimitri et al, 2003). If one considers that the top 20 food
retailers have anywhere from 60 to 2500 store locations, these shippers must be able to
provide a large volume of goods (Cook, 2004). These purchasing habits are the result of
both logistical and economic considerations. First, it is simply more practical for a large
grocery store chain, for example, to be supplied by a small number of large dependable
shippers. This allows the firm to establish a relationship with their shippers and helps
them ensure the quality and supply of produce they prefer (Dimitri, 1999). Second, by
purchasing large volumes from a single shipper, wholesale buyers can negotiate better
prices, making them more competitive in their chosen market (Dimitri et al, 2003). Both
of these considerations favor large shippers, who, quite simply, are the ones able to
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supply the volume necessary. This situation has an impact on food miles because
it reinforces geographic specialization.
As wholesale buyers consolidate, the volume of produce each buyer must
purchase increases. Since most buyers purchase from only a handful of shippers, these
shippers must be able to meet this demand for larger volumes. The shippers must also be
able to cope with the lower prices that will coincide with higher volume purchases
(Richards and Patterson, 2003). Both of these scenarios disadvantage small and medium
size shippers because they are unable to provide the volume necessary, or the prices
demanded. Thus, as the purchasing patterns trend towards these large shippers, the small
and medium sized operations are marginalized. In regions only supporting a small
acreage of production, the shippers will not be able to obtain the volume necessary to
meet the needs of the large wholesale buyers. Without the ability to tap into the
wholesale market, the growers in these areas have to rely on the declining wholesale
terminal markets, find an alternative marketing outlet, or abandon production. This
scenario benefits the major producing regions and reinforces geographic specialization.
5.2.3 Impact on the marketing chain
The examination of transport distances in the apple case study above did not
reflect changes in the marketing chain. This is because it only considered apples that
were shipped to terminal markets. However, as has been noted, the role of the terminal
market has declined dramatically over the last half century. This decline combined, with
the rise of large self-distributing retail chains, has significantly altered the structure of the
produce supply chain. This change has, in turn, increased food miles. For example, in
the 1930's, an apple consumed in Seattle and grown in Washington would be transported
directly from the shippers in Eastern Washington to the terminal market in Seattle. From
the terminal market it would be purchased by a local food retailer and then sold to the
consumer. Today, it is common that the shippers in Eastern Washington would sell the
same apple directly to a national food retail chain. It would, thus, be transported from
Eastern Washington to the retail chains regional distribution center - which could be
62
located anywhere in the Western United States - and then shipped back up to
Washington, and finally sold at the chains Seattle location. As is indicated by this
example the modern produce marketing chain often leads to redundant transport routes
(Harwell, 2000). The type of centralized distribution is economical for the wholesale
buyers, but greatly increases the distance that produce must be transported. The modern
produce marketing chain is an obstacle to reducing food miles.
5.2.4 Summary
Vertical and horizontal integration among wholesale produce buyers has favored
high volume shippers and altered the structure of the marketing chain. This has
contributed to increased food miles by reinforcing the trend towards geographic
specialization and creating redundant transport routes. To counter these developments,
the goal of demand-side policy must be to ensure that small shippers are able to find
buyers for their produce, and to ensure that food can be sold locally without first entering
the centralized distribution system employed by the large wholesale buyers. An
alternative to the current wholesale marketing chain is needed.
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6.0 United States Agricultural Policy
The two previous chapters of this thesis demonstrate the existence, causes, and
environmental problems associated with food miles by focusing on the US apple
industry. This chapter moves the discussion away from analyzing the problem and
towards defining potential solutions. It does so by assessing the role that agricultural
policy can play in reducing these distances. To ground this assessment in reality, this
chapter begins with an overview of US agricultural policy. This is carried out by
exploring the breadth of policy measures that currently exist within agricultural sector,
and by assessing the primary objectives of these policies. As mentioned earlier, the
policies discussed are primarily drawn from the United States Department of
Agriculture's (USDA) Farm Security and Rural Investment Act of 2002, otherwise
known as the 'Farm Bill.' This act - as well as the many that have proceeded it -
essentially codifies the agenda of the United States Department of Agriculture. Pesticide
regulation and food labeling, though not under the jurisdiction of the USD A, have also
been determined to be within the sphere of agricultural policy and will also be discussed.
Establishing a broad understanding of US agricultural policy will allow for a more
enlightened discussion on the potential for altering policy to achieve the goal outlined in
this thesis. This section is broken into three subsections. The first two demonstrate the
types of policy that presently exist, with each focusing on one of the two categories
outlined earlier in this thesis, i.e. supply-side and demand-side. The third subsection
draws conclusions about the overarching goals these policies are meant to achieve.
These goals are important because feasible alternatives to present policy will have to
address them.
After providing this general overview of US policy, this chapter moves on to a
more specific analysis of US agricultural policy. The aims of this thesis are ultimately
environmental. Therefore, it seems reasonable to devote time to a discussion on how US
policy currently deals with issues relating to the environment. Exploring current agro-
environmental policies can be a useful strategy for assessing the types of policies
initiatives relating to the environment that are politically or administratively feasible. By
recognizing some of the shortcomings of these policies, this strategy also can offer
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insight into the larger forces that currently limited the effectiveness agro-environmental
policies. This discussion is broken into two subsections. They present current US agro-
environmental policies according to the categories that have been developed throughout
this thesis, i.e. supply-side and demand-side.
The final section of this chapter draws on the full spectrum of information that has
been addressed in this thesis to elicit recommendations for altering US agricultural
policy. The goal, as has been clear, is to reduce domestic US agricultural transport
distances. The recommendations cover the entire range. Most require only incremental
change, while a few are a little more drastic. The recommendations will fall into the two
predefined policy categories, and will be presented in a list format. For each category
five recommendations have been made.
6.1 Overview of U.S. agricultural policy
Abraham Lincoln established the United States Department of Agriculture in the
1860's. The modern program oriented agenda was started in the 1930's as a result of an
extended drought and the subsequent 'Dust Bowl.' From this point forward, the primary
goal of U.S. agricultural policy has been to ensure adequate production of primary
commodities, also known as 'program crops.' Though out this seventy-year period policy
approaches have come and gone, yet this goal has remained paramount. However, as will
be explained, it has been joined by a number of parallel goals.
The 2002 Farm Bill is a 421-page document that basically outlines the USDA's
entire agenda for the next 5 years. The act indicates which programs will be continued,
altered, or eliminated, as well as those that are created. It includes 10 different chapters.
The chapters address (1) commodities, (2) conservation, (3) trade, (4) nutrition programs,
(5) credit, (6) rural development, (7) research, (8) forestry, (9) energy, and (10)
miscellaneous. This section intends to illustrate the major policies laid out in the act,
choosing only the most notable and instructive from among these 10 chapters. The
particular section of the farm bill referenced is included in parentheses. Also to be
touched upon are three agriculturally relevant policies that fall outside this act, and
outside the jurisdiction of the USDA. Specifically, the Federal Insecticide, Fungicide
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and Rodenticide Act (FIFRA) which is handled by the United States Department of
Environmental Protection (EPA), the Endangered Species Act (ESA) which is handled by
the Department of the Interior, and the Federal Food Drug and Cosmetic Act (FFDCA)
which is handled by the US Food and Drug Administration. By expounding upon these
acts, this section seeks to illustrate both specific US agricultural policies and the broader
goals that exist at the root of these policies. Developing this general understanding will
aid in the formulation of the viable policy recommendations for reducing agricultural
transport distances. It will do this both by demonstrating the types of policy measure that
are widely used, and also by illustrating the overarching goals of US agricultural policy.
These goals will have to be factored into any decisions about altering such policy.
6.1.1 Supply-side
Supply-side policies are aimed primarily at aiding farmers in the production of
their goods. Much as is the case with European Union Common Agricultural Policy, the
most significant policies in US agriculture - particularly in terms of public expenditure,
but perhaps also in terms of public attention - are those related to subsidies. The policies
that provide these subsidies certainly fall into the supply-side category and are worthy of
explanation. The US subsidizes farmers differently than does the EU. In the EU,
farmers are currently provided income support that is not necessarily tied to the type or
volume of good produced (European Commission, 2004b). The US system is more like
the old EU system. Farmers are paid by volume to produce certain crops. (The 1996
Farm Bill introduced the current system; before that, farmers were also paid not to
produce). Most agricultural subsidies provided by the US government go to producers
of commodity crops. The covered commodities include wheat, corn, grain sorghum,
barley, oats, upland cotton, rice, soybeans, and other oilseeds (Farm Bill, sec. 1001).
Producers of peanuts, sugar, and dairy products are also eligible for significant subsidies.
There are two primary categories of subsidies in US agriculture. The first category
involves 'direct payments'. Direct payments are volume-based subsidies for farmers
growing eligible crops. For example, the 2002 Farm Bill (sec. 1103) determined that
farmers may receive $0.54 per bushel of wheat, $0.44 per bushel of soybeans, $0.0667
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per pound of cotton, etc. The other major type of subsidy is referred to as a 'counter-
cyclical payment.' These payments are given to farmers to when the price received for a
qualifying agricultural good falls below a pre-established 'target price.' The 2002 Farm
Bill (sec. 1104) set target prices for all of the goods mentioned above. For example, the
price for wheat was set at $3.86 per bushel, soy at $5.80 per bushel, and upland cotton at
$0.7240 per pound. Most production subsidies require some commitment to maintaining
the quality of the land. Within the first the year the 2002 Farm Bill was in place, the
USDA gave out $8 billion dollars in payments to eligible commodity growers, mostly
through these two subsidy programs.
The second most significant supply-side policy is focused on conservation.
Conservation policies will be explained in more depth in the next section on agro-
environmental policies, however a quick recap is justified here. There are numerous
policies that fall under the broad category of conservation, including the 'conservation
security program,' the 'conservation reserve program,' the 'wetlands reserve program,'
the 'environmental quality incentives program,' and the 'grassland reserve program'
(Farm Bill, sec. 2001-2701). In short, most of these programs require the establishment
of a long-term conservation strategy, sometimes requiring the retirement of agricultural
land, in exchange for conversion or rental payments. The following elements may be
included as part of a conservation strategy: nutrient management; integrated pest
management; water conservation and water quality management; grazing, pasture, and
rangeland management; soil conservation; invasive species management; fish and
wildlife habitat conservation, restoration, and management; air quality management;
energy conservation measures; cover cropping; and others (Farm Bill sec. 2001). During
the first year of the 2002 Farm Bill, roughly $2 billion in conservation payments were
doled out to eligible producers.
Though not part of the USDA agenda, the Federal Insecticide Fungicide and
Rodenticide Act (FIFRA) is a supply-side agricultural policy because it has a bearing on
how agricultural goods are produced. This policy will also be addressed in a later
section on US agro-environmental policies. However, again, a short summary here is
justified. Unlike most agricultural policies, FIFRA is a legally binding regulatory
regime. It operates by assigning tolerances to pesticides, and then mandating that farmers
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use only as much pesticide as is allowed by that tolerance. The tolerances can be set both
in terms of how much pesticide can be applied and how often it can be applied. As new
data becomes available some pesticides may have their tolerances altered and, in some
cases certain, pesticides can be banned altogether (EPA, 2004b).
Another group of agricultural policies that can be placed in the category of
supply-side are those directed at credit. The USDA is involved in facilitating credit for
farmers, ranchers, and other agriculturalists. The department primarily aids farmers in
obtaining three types of loans: farm ownership loans; farm operating loans; and
emergency loans. The USDA acts as both a direct lender and as a guarantor to make sure
that farmers can secure loans from third party lenders. There are provisions directed at
specific borrowers, such as those operating on tribal lands, new farmers or ranchers, etc.
(Farm Bill, title V).
Research initiates are also policies that fall into the supply-side category. These
policies fund and guide work at universities and institutions across the country, mostly
aimed at improving production techniques. They provide grants for specific research
projects, such as those aimed at specialty crops, precision agriculture, aquaculture,
genetics, and others (Farm Bill, title XII).
To the extent possible this section has addressed the most relevant and significant
supply-side policies. Of course, the list could be infinitely expanded. Along with the
policy initiatives mentioned above, there are many others that can be considered
supply-side oriented. For example, there are numerous agricultural policies that provide
support for rural development. These policies cover anything from waste disposal to day
care to electrification to distance learning, mostly in the form of grants and loan
guarantees (Farm Bill, title XI). There are also policies that provide crop insurance,
disaster assistance, regulate the handling and treatment of livestock, address forestry
issues, and so on.
6.1.2 Demand-side
While the above policies are aimed producing agricultural goods, this section
discusses relevant policies broadly aimed at consumption. In most cases, the goal of
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these policies is to get these goods sold to private consumers, either at home or abroad.
In some cases, they also involve public procurement. One of the most significant
categories of demand-side policies is aimed at making sure that American producers can
market their products abroad. Falling into this category, which includes many trade
related initiatives, are export subsidies. These subsidies have been a global topic of
concern recently, as developing countries have insisted such payments - along with those
aimed at production - unfairly advantage producers in developed nations (Ray et al,
2002). World trade talks have stalled because of this issue. The US 'Export
Enhancement Program' provides payments of $500 million annually to agricultural
exporters competing on the world market (Farm Bill, sec. 3104). The USD A states that
the purpose of these payments is to "help [exporters] compete against subsidized prices in
specific export markets (ERS, 2002b)." Another policy aimed at expanding US trade in
agricultural goods is the ' Market Access Program' (Farm Bill, sec. 3103). This program
provides an annually increasing sum that can be used to help expand market access for
US agricultural exporters. The program is increasing from a maximum of $90 million
allotted in 2001 to $200 million allotted in 2007. Other policies aiding agricultural
exporters in include the 'Export Credit Guarantee Program', the 'Exporter Assistance
Initiative,' and the 'Foreign Market Development Cooperator Program.' (Farm Bill, title
III).
There are numerous trade related policies that do not involve support and
assistance for exporters but instead provide food aid to developing countries. Though an
ostensibly humanitarian set of policies, they also act as an outlet for agricultural surpluses
as the food is purchased from producers by the government. The 'Food for Peace'
program is perhaps the most significant of all the food aid policies with a budget of over
$1 billion dollars and a minimum annual aid volume of 2.5 million metric tons, mostly in
grains and other commodities (ERS, 2002a). Other food aid policies include the
'McGovern-Dole food for Education and Nutrition Program' (Farm Bill, sec. 3107), the
'Food for Progress Program' (Farm Bill sec. 3106), and the 'Bill Emerson Humanitarian
Trust/ Food Security Commodity Reserve' (Farm Bill, sec. 3202).
Nutritional policies also can be placed into the demand-side category. These are a
diverse set of policies, most which are aimed at making sure that underprivileged families
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and communities have access to food. These policies can generally be placed into one of
three broad categories: food stamp programs, commodity distribution programs, and
community food security provisions (ERS, 2002b). Food stamps are provided by the
government to low-income persons and households and can be exchanged for food at
most grocery stores. Commodity distribution programs provide food to the needy mostly
through donations to food banks and soup kitchens. Community food security provisions
have a more expansive set of goals that aim at "addressing common community issues
such as loss of farms and ranches, rural poverty, welfare dependency, hunger, job
training, and promotion of self-sufficiency for individuals and communities." These
provisions also aim to provide nutritious diets for children and seniors (ERS, 2002). The
total budget for the above nutrition based programs runs into the many billions of dollars.
The above policies have by far the largest budgets of all the demand-side
programs. There are, however, many more that are worth mentioning. Of particular
importance are the numerous labeling policies. The most commonly encountered
labeling policy is the FDA's Federal Food Drug and Cosmetic Act (FFDCA). This act
requires that certain nutritional information be printed on nearly all food products. The
USDA's National Organic Program, which will be mentioned later, is another such policy
and is aimed at developing a certification system for organically produced agricultural
goods. Finally, there is the country of origin labeling policy - a new initiative - that
applies to many agricultural products, particularly meats (Farm Bill, sec. 10816). The
USD A also promotes the research and development of bio-energy. Such policies can also
be considered demand-side initiatives as the aim to find new economic uses for
agricultural goods (Farm Bill, title IX).
6.1.3 Policy goals
The two sections above outlined the major policies initiatives within the US
agricultural sector. In doing so, they have demonstrated a number of clear, though
somewhat contradictory, policy goals. It is important to recognize the existence of these
goals if one is to consider altering US agricultural policy, as any recommendations not in
line with these established goals are unlikely to be viable. Though there are undoubtedly
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more, only what appear to be the primary goals of US policy will be indicated in this
short summary.
The is little doubt that the number one goal of US agricultural policy is to make
sure the country has an abundant supply of food, and that this supply of food is affordable
and accessible. The massive production subsidies and food welfare programs are a clear
indicator of this goal. Preserving the viability of agricultural land seems to the second
most significant goal of US policy. Again, the billion of dollars in conservation
subsidies are a clear indicator of this goal. In many ways, however, these first two goals
clash. While conservation programs - most of which are aimed at commodity production
- seek to maintain and improve the environmental performance of agricultural
production, production subsidies promote monocultures and other intensive agricultural
techniques. The techniques are highly environmentally detrimental.
The third goal of American agricultural policy is to make sure that American
producers are competitive on the world market. This goal is emphasized by the export
subsidies, as well as the numerous other policies aimed at opening up foreign markets.
Production, conservation, and global competitiveness seem to be the three goals most
central to US agricultural policy. There are, however, a number of other clear goals that
are perhaps of secondary importance, such as rural development and welfare, and
international food aid. International food aid is another somewhat contradictory policy,
because in many ways it is only making up for the agricultural problems in developing
countries brought on by US - and EU - subsidies. Again, the goals of current US policy
- particularly the big three - must be considered if policy recommendations are to be
practical.
6.2 U.S. agro-environmental policy
Since the 'Dust Bowl' era of the 1930's, the United States federal government has
been active in developing policy to address agriculture's impact on the environment.
While initial policies were directed primarily at soil conservation, the USDA's Natural
Resources Conservation Service now has over 20 programs whose purpose is to address
environmental issues (NRCS, 2004b). This section will present an overview of
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government policies in order to provide an understanding for how they are being used to
improve the environmental performance of agriculture production. US agro-
environmental policies are aimed at conserving and improving both the on-farm and off-
farm environment. Generally, these policies aim to improve water quality, increase and
maintain wildlife habitat, and preserve natural resources. The section below discusses
the most significant agro-environmental policies in an effort to explain how the
government has, in the past, attempted to address environmental problems through
policy. By doing so this section provides some guidance as to what policies could be
used to reduce transport distances.
6.2.1 Supply-side
Pesticide regulation is one important supply-side, or production related, agro-
environmental policy. Agricultural pesticide use, and pesticide use generally, is
regulated by the United States Environmental Protection Agency (EPA) and is legally
restricted. This makes pesticide regulation unique, as most other US agro-environmental
policies are more incentive based. This is most certainly due to the direct threat
pesticide can pose to human health. Under the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA), all pesticides must be registered with the EPA (or a state
department of agriculture) and all pesticide users must be certified (EPA, 2004b). Before
any pesticide can be marketed in the United States it must endure an EPA evaluation to
determine if it can be used without harming human health or the environment. As part of
this process, an Ecological Risk Assessment (ERA) is performed. This assessment
determines the likelihood that direct or indirect exposure will cause ecological harm in
order to "ensure that the pesticide will not pose any unreasonable risks to wildlife and the
environment" (Environmental Protection Agency, 2004a). After the full EPA evaluation
is performed a product can be registered in accordance with the established limitation and
provisions.
In order to be approved for agricultural use, pesticides must pass further
evaluations. Most importantly, a tolerance (or exemption) must be determined for all
pesticides that are used on food products. This tolerance level is determined according
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to a number of criteria, including: the toxicity of a pesticide and its by-products, how
much and how often the pesticide can be applied, and how much of the pesticide can
remain in or on the crop by the time it is processed or consumed. Tolerance levels are
not required for some pesticides deemed safe, and old tolerances may be reexamined if
there is reason to believe the old standard was not appropriate. Once a tolerance or
exception is determined it is put up for public comment, then officially recognized and
codified in the federal register. Any user caught exceeding the tolerance - usually
determined by residue on crops - will face legal action. In many cases, the government
will confiscate the commodity in question.
There are nearly 10,000 tolerances registered in the United States. All of these
pesticides will be have to be reexamined by 2006 in accordance with the Food Quality
Protection Act of 1996 (FQPA) (EPA, 2004c). Since the FQPA was passed, over 66
percent of these tolerances have already been revisited and roughly 2000 have been
deemed inappropriate. The Pesticide Program is the official name for the government
action responsible for establishing tolerances and ensuring the safe and proper use of
pesticides throughout the country. The program is run by the EPA and, in 2002, had an
operating budget of $144.7 million.
Unlike pesticide use, most government policies designed to protect wildlife and
natural habitat are entirely of a voluntary nature. One exception to this rule is the
Endangered Species Act of 1973 (ESA). This act - which like FIFRA is not strictly an
agricultural policy - says that if any private or public landowner wishes to undertake
activities on their land that might harm a species listed as threatened or endangered, they
will have to obtain a permit from the Fish and Wildlife Service, hi order to obtain such a
permit the landowner must develop a habitat conservation plan (HCP), which is designed
to mitigate potential damage to the listed species (United States Fish and Wildlife
Service, 2004). This act applies to all human alterations of the landscape, including
agriculture.
The ESA aside, most federal attempts to conserve wildlife and habitat on
agricultural land rely on persuasion as opposed to legal regulation. All are sponsored by
the USDA, and include the appropriation of public money. Most of the programs are
carried out through coordination with local conservation districts. The 3000 conservation
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districts nationwide represent almost every county in the United States. The most
prominent of these programs are: the conservation reserve program, the wildlife habitat
incentive program, the wetlands reserve program, and the grassland reserve program. All
of these programs were funded by the USDA's 2002 Farm bill (many were funded
previously), and provide financial incentives to farmers willing to participate in habitat
conservation and restoration. A closer look at one of these programs provides insight
into how these programs are intended to protect wildlife.
The conservation reserve program (CRP) is the largest US federal program aimed
at preserving and restoring wildlife on agricultural land. Farmers who participate in the
CRP "plant long-term, resource conserving covers to improve the quality of water,
control soil erosion, and enhance wildlife habitat." These farmers will then be provided
with rental payments and "cost-share" assistance - financial help in converting the land
for ecological purposes- over the duration of a contract, ranging up to 15 years.
According to the Farm Service Agency (FSA) -the USDA branch responsible for
implementing the program - the program "protects millions of acres of American topsoil
from erosion and is designed to safeguard the nation's natural resources. By reducing
water runoff and sedimentation, CRP protects groundwater and helps improve the
condition of lakes, rivers, ponds, and streams. Acreage enrolled in the CRP is planted to
resources-conserving vegetative covers, making the program a major contributor to
increased wildlife populations in many parts of the country (Farm Service Agency, 2004)
There are certain requirements that limit participation in the CRP. First, under
almost all circumstances, the farmer must have owned the land for at least twelve months.
Second, the cropland must have been planted in an agricultural commodity for 4 of the
previous 6 years. Agricultural commodities include most field crops, such as corn,
wheat, soybeans, sorghum, etc. Also, the cropland must still be capable of being planted
in a commodity when it is considered for the program. There are exceptions to this rule,
including land affecting water quality. Lastly, to be eligible, the cropland must be highly
erosive, be expiring CRP acreage, or be located in a CRP conservation priority area. As a
result of these guidelines most agricultural land not currently planted in what is
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considered an agricultural commodity is not eligible for the program, this includes all
land planted in fruits or vegetables.
As of April 2004, there were 388,586 farms signed up for the Conservation
Reserve Program. This includes an area under contract of approximately 34.7 million
acres20 and annual cumulative government payments of $1.66 billion - or $47.95 per acre
(Farm Service Agency, 2004). The majority of all conservation dollars are spent through
this program. These numbers far exceed those of some of the other programs, such as the
Wildlife Habitat Improvement Program (WHIP) or the Wetlands Reserve Program
(WRP). The maximum acreage allowed under the WRP, for example, is 2.27 million.
These programs, however, all operate in similar way. The government agrees to pay for
some or all of an ecologically significant area's conversion from farmland to a more
natural habitat, and then the government provides annual payments over the course of a
contract to lessen the economic impact of retiring the land, hi some instance, the federal
government will purchase a permanent easement, which means that the right to develop
or farm a certain plot is transferred to the government with the intention of keeping the
land unused in perpetuity. There are also state and private groups who run similar
programs, or enhance the budgets of the federal programs. Many of these programs,
however, are aimed at protecting farmland from development, and are rarely for
protecting habitat from farming.
As is the case with wildlife and habitat conservation, most government programs
relating to the conservation of natural resources are voluntary and incentive based. These
programs differ slightly from the one's mentioned above because they do not involve the
retirement of agricultural land, and thus do not fund easements or provide rental
payments. Conversely, these programs are similar to the programs listed above in that
they provide financial assistance to farmers who wish to convert to more environmentally
beneficial techniques. Two prominent federal programs aiming to conserve natural
resources are the Soil and Water Conservation Assistance (SWCA) program and the
Environmental Quality Incentive Program (EQIP). Both of these programs are far
smaller in financial terms than the CRP, and the budget for these types of programs is
generally smaller than that of the habitat conservation programs. This is mostly due to the
20
 1 acre = .4047 hectares
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fact that, as has been mentioned, they do not pay rents or easements. In 2001, farmers
participating in the SWCA program received $20 million, while those participating in the
EQIP received $107 million (NRCS, 2004a). The selection criteria for both programs
vary according to regional environmental priorities. An explanation of the EQIP
program provided by the USDA illustrates the way federal natural resource conservation
programs generally operate:
The Environmental Quality Incentives Program (EQIP) is a voluntary
conservation program from the USDA Natural Resources Conservation
Service (NRCS) that supports production agriculture and environmental
quality as compatible goals. Through EQIP, farmers may receive financial
and technical help with practices on agricultural land. Conservation
practices reduce impacts from agricultural activities on natural resources
such as water, air, soil, and wildlife. Some forestry and energy practices
may also be eligible. EQIP may pay up to 75% of the costs of eligible
practices. Incentive payments may be made to encourage a farmer to adopt
land management practices such as nutrient management, waste
utilization, integrated pest management, irrigation water management, and
wildlife habitat management (NRCS, 2004c).
As is the case with most efforts to conserve natural resources, the EQIP program does
intersect with efforts to conserve wildlife habitat. In general, programs aimed at
improving any aspect of agriculture's environmental performance will tend to have a
positive effect on other aspects. Nonetheless, the EQIP program, the SWCA, and others
like it, can be differentiated from the programs mentioned in the previous section of this
chapter because they do not intend to set land aside; rather, they promote better practices
on land that is already being used.
6.2.2 Demand-side
The National Organic Program (NOP) provides the best example of demand-side agro-
environmental policy. The purpose of the program was to create a uniform set of
standards and requirements that would legally limit the use of the word 'organic' in
advertising. The overall aim was to create a reputable standard that could be recognized
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and trusted by consumers and producers alike. According to the USDA, the 'organic'
label certifies that food is...
produced by farmers who emphasize the use of renewable
resources and the conservation of soil and water to enhance
environmental quality for future generations. Organic
meat, poultry, eggs, and dairy products come from animals
that are given no antibiotics or growth hormones. Organic
food is produced without using most conventional pesticides; fertilizers
made with synthetic ingredients or sewage sludge; bioengineering; or
ionizing radiation. Before a product can be labeled "organic," a
Government-approved certifier inspects the farm where the food is grown
to make sure the farmer is following all the rules necessary to meet USDA
organic standards. Companies that handle or process organic food before
it gets to your local supermarket or restaurant must be certified, too
(Agricultural Marketing Service, 2002).
This description gives a general sense of what it means to be 'organic,' and how a
product can come to bear the label. There is, of course, a more technical set of legal
standards outlined by the NOP. To clarify, a USDA-accredited certifying agent must
inspect only those farms and facilities selling more than $5,000 in organic products
annually. When it comes to labeling, the NOP allows the word 'organic' to be applied in
various different ways. There are basically 4 thresholds that determine a products claim
to the 'organic' label. At the top, there are products that use 100 percent organic
ingredients, and are packaged and handled according to the rules of the program. These
products can use the label '100% organic' Products that are made up of 95 percent
organic ingredients can claim to be 'organic' Only products that fall into these two
categories are allowed to display the 'USDA Organic' logo. Products that use at least 70
percent organic ingredients can claim to be 'made with organic ingredients.' Finally, if
fewer than 70 percent of the ingredients in a product are organic it cannot display the
word, other than in the ingredient list. Use of the word 'organic' or of the 'USDA
Organic' logo is strictly voluntary (Agricultural Marketing Service, 2004).
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6.3 Policy Recommendations
The purpose of this thesis, up to this point, has been to demonstrate the existence,
impact, and causes of food miles, and to establish a policy baseline. The rationale
behind demonstrating the characteristics of food miles was to present the nature of the
environmental problem being addressed. A policy baseline was then needed for using
the incremental model of policymaking, which suggests that the most realistic approach
to achieving policy goals is to work from what already exists. With these two tasks
complete, this section draws on the findings to synthesize policies aimed at reducing food
miles.
In the case study section of this thesis, two overarching policy goals were
outlined: one on the supply-side and one on the demand side. The supply-side goal is to
reduce the competitive advantages currently held by the major producing regions. The
reasoning behind this goal is that such advantages are leading to a high level of
geographically specialized production. This scenario clashes with the goal of reducing
food miles because it implies that only a few agricultural goods will be produced locally.
The rest will then have to be imported from the regions that specialize in their production.
The demand-side goal is to promote an alternative to the current wholesale
marketing chain. The reasoning behind this goal is two fold. First, the current marketing
chain is controlled by large volume buyers who tend to buy from high volume shippers.
Because these buyers control the majority of the market, small and medium size shippers
are placed at a major disadvantage. This scenario pushes small and medium size shippers
out of the marketplace and reinforces geographic specialization. Second, the marketing
chain established by these large wholesale buyers - many of whom are vertically
integrated - has often led to the creation of redundant transport routes. These routes
require that food be shipped first to a centralized distribution center and then to the final
vender. These routes can substantially increase food miles by requiring even locally
produced goods to first be shipped to a far off distribution center before returning to the
local grocery store.
These two goals are the overarching focus of the policy recommendation provided
below. However, the goals of current US agricultural policy - established above - are
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also considered. These goals - particularly production, conservation, and global
competitiveness - are fixtures of US policy, ft seems highly unlikely that a policy that
seriously hinders these goals would be feasible. It is with these two sets of goals in mind
that the following recommendations are made. These recommendations follow the
structural format that has been used for most of this thesis, i.e. they are broken up into
supply-side and demand-side policies.
6.3.1 Supply-side
(1) Alter, reduce, or eliminate direct commodity payments.
The current system of US agricultural subsidies promotes geographic
centralization by pushing the production of specific crops. If the goals of ensuring a food
surplus and advantaging domestic suppliers must be maintained then the country should
move to a system like the one that exists in the European Union (European Commission,
2004a). In the EU, farmers are provided with income support rather than production
payments. This ensures the agricultural base without necessarily promoting the
production of particular crops. Another approach would be to replace the current
commodity centered payment scheme with a green payment program. This program
could be an expansion of the newly founded Conservation Security Program, which
makes significant payments to farmers continuing production by committing to
environmental quality (Keeney and Kemp, 2003).
It might be necessary to take a less incremental policy step and move away from
subsidies altogether- as was been done in New Zealand and Australia. The case of New
Zealand, where only 1 percent of all farms went out of business when subsidies were
precipitously removed in the late 1980's, demonstrates that subsidies can be eliminated
without devastating the agricultural economy (Fitzgerald, 2003). By eliminating
subsidies producers may be more inclined to diversify production and have more of an
incentive to respond to market demands - local or otherwise. Without subsidies, the cost
of transporting agricultural products might also become a larger factor in determining
marketing schemes. This could potentially promote shorter transport distances.
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Eliminating subsidies would also leave the United States in a better position to negotiate
trade agreements, which could ultimately provide a boost to the nations agricultural
economy and be in line with the goals of USDA policy (of course the increased exports
would necessitate increased food miles).
(2) Eliminate or reduce irrigation and other indirect production subsidies
The apple case study shows how indirect production subsidies, like the irrigation
subsidies offered to farmers in Eastern Washington, can influence geographic
specialization. hi many cases these subsidies are the result of politics, as farmers in
certain states have gained enough clout to ensure that the subsidies do not go away. In
many cases, such as the Columbia Basin Irrigation Project, the initial policy was to
collect payments to cover the full cost of the project. However, this policy has been
ignored. The federal government should rethink the enforcement of these types of
polices. This will help reduce transport distances by reducing the competitive advantages
these subsidies have provided, and, as an added benefit, may also ensure more sustainable
water use. Whether this can be considered an incremental step is also somewhat
question, however considering some of other environmental problems associated with
these types of indirect subsidies - particularly in central and southern California - it
seems imperative that they are eliminated.
(3) Provide conversion payments and loans for crop diversification
Current US agricultural policy makes payments to farmers who are willing to alter
their production techniques to promote conservation of soil and other natural resources.
These payments help cover the cost of the conversion, and, in some instances, are
maintained as long as the production techniques are held in place. Similar payments
should be made to farmers who wish to diversify production. These payments would
help avoid the environmental problems associated with monocultures, as well as help
reduce food miles. These payments would apply to farmers who wish to diversify their
own production, or farmers who wish to produce a crop that would broaden the
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agricultural base of a particular region. These payments would be particularly useful if
the government chose to eliminate the subsidization of commodity production.
The payments should not be tied to the production of a particular crop, but should
be tied generally to the goal of diversifying local or regional agricultural production.
This would ensure that farmers keep the demand of the market in mind when they are
choosing their crops. This will also avoid the overproduction problems that are
associated with linking payments to specific crops. The USDA should also facilitate the
approval of loans for similar purposes.
(4) Increase research and extension funding for diversifying production
The USDA already sponsors research covering all aspects of agricultural
production. The 'Thomas Jefferson Initiative for Crop Diversification' is one current
policy that addresses the issue, however it is only a small commitment. (Farm Bill sec.
7129) Expanding this initiative, and creating new ones that aim at improving local or
regional crop diversity, would help stem the tide of geographic specialization and
increase the availability of locally produced agricultural products. Providing farmers
with the know how to expand their production, even into crops that have not previously
been economically viable in a specific geographic area, would help reduce food miles.
(5) Expand farmland protection programs
Maintaining an agricultural base is a necessity if food miles are to be reduced. In
many areas of the country development has threatened farmland. If there are no local or
regional producers left, long-distance transport is inevitable. The federal government
should increase funding for the 'Farmland Protection Program' (Farm Bill sec. 2503), and
generally play a more significant role in preserving agricultural land. This bill protects
farmland by helping sponsor conservation easements and like measures, which generally
involve purchasing the development rights to a plot of land. These development rights
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are put in a private or public trust, and the land can henceforth be used only for farming
or natural purposes.
6.3.2 Demand-side
(1) Provide marketing assistance - in the form of loans or payments - to those
wishing to adopt alternative marketing techniques
The USDA currently provides loan assistance for those looking to market specific
agricultural commodities (Farm Bill, sec. 1200). This program is necessary because of
other USDA policies that promote the over production of these commodities.
Nonetheless, these loan programs could be broadened - particularly in the case that
production commodity subsidies were removed - to cover the marketing of other
agricultural products. They could also be aimed specifically at those small and medium
sized producers or shippers looking to adopt alternative marketing techniques -
especially such techniques that seek to circumvent the standard marketing chain. Such
policies would help reduce food miles by increasing the competitiveness of small local
operations.
(2) Establish mandatory food origin labeling
Ensuring that consumers know the origin of their food could be a way of reducing
food miles. Studies show that many consumers are interested in buying local food:
mostly for quality and freshness reasons, but also to support local farmers (Pirog, 2003).
Requiring that all food carry a label announcing its origin would give the consumers an
opportunity to make this choice. This is an option they do not have at present.
Currently, the USDA is in the process of settling on an origin-labeling program for select
imported agricultural goods (Farm Bill, sec. 10816). The structure of this program could
be tweaked and expanded to apply to all agricultural goods. In some instances, food
82
origin labeling could be deceptive in terms of indicating food miles. This is due to the
redundant transport routed mentioned earlier. Food with a label that indicates it was
produced locally may have been shipped somewhere else before returning to the point of
sale. This shortcoming of such a scheme is noted. However, if many consumers indeed
chose products according to their origin, it would at the very least facilitate local
production, helping repel the trend toward geographic specialization.
(3) Use public procurement to promote local production
The 2002 Farm Bill introduced a new, albeit small, measure encouraging schools
participating in the national school lunch or breakfast programs to purchase their food
from local producers (ERS, 2002). Funding for this program was set at $400,000
annually for fiscal years 2002-2007. This figure is miniscule and should be dramatically
increased. Not only would this help reduce agricultural transport distances by increasing
the amount of food purchased from local suppliers, but it could also help increase the
level of nutrition in schools meals. This type of policy could also be expanded to include
other government related institutional food purchases, such as domestic military bases.
(4) Use food welfare programs to promote local production
The federal WIC (Women Infants Children) nutrition program provides
underprivileged individuals with food credits that they can use to purchase fruits and
vegetables at farmers markets. (Farm Bill sec. 4307) A similar federal initiative is the
Seniors Farmers Market Nutrition Program (Farm Bill sec. 4402). The combined budget
for these programs is approximately $20 million annually. These programs should be
expanded. This will help reduce miles by promoting the purchase of locally produced
goods. Local purchasing provisions could also be incorporated into the much larger
national food stamp program.
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(5) Establish grants for research into more transport efficient marketing chains
The USDA is currently the source of an enormous amount of research funding.
However, there are no significant research initiatives that focus on agricultural transport
or food miles. It does not seem likely that funding for such an initiative would be
politically infeasible, and this research could potentially yield breakthroughs in marketing
chain dynamics - especially if done in conjunction with corporate stakeholders. There is
not way to determine the impact that more research could have; however, considering
that the problems associated with food miles, there is really no justifiable reason that such
initiatives do not currently exist.
84
7.0 Discussion
This thesis has explored the potential for reducing food miles by altering U.S.
agricultural policy. It has concluded that certain changes in policy would probably have
the desired effects. Nothing too drastic has been recommended, because drastic policy
changes are not likely to be politically feasible - perhaps barring some unforeseen social
or environmental catastrophe. In light of these recommendations, it is important to state
that this author has no illusion that these small policy recommendations are going to
solve the problem. The particular recommendations are meant to be a starting point. As
of yet, the issue of food miles is not even on the agricultural policy drawing board. In
fact, it is in many ways anathema to the primary aims of U.S. agricultural policy in
particular, much of which is centered on increasing exports. Considering that 'export'
means selling products outside of the country (i.e. far away), trying to increase exports
and decrease food miles seem to be contradictory policy goals. Therefore, as long as
exporting is at the top of the agricultural policy agenda, it is unlikely that this agenda will
substantially address the issue of food miles. This does not mean that policy cannot be
more sympathetic to the cause, but that it will probably not be effective on its own.
If the problem of food miles is going to be adequately resolved, it is going to
require a comprehensive solution. Agricultural policy can play a role, but the underlying
forces perpetuating food miles are so strong that it is going to take the concerted effort of
all stakeholders to reach any sort of agreeable end. These stakeholders include
consumers, producers, agri-businesses, civil society groups, policymakers - basically
everyone. Of course, it will be very challenging to get 'everyone' on the same page.
These stakeholders have differing priorities. Producers want high prices for their goods,
agribusiness companies want to buy cheap and sell high, consumers want quality food at
reasonable prices, policymakers want to get reelected, and so on. Despite these
differences, coordination is vital.
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To confront the challenge of getting these stakeholders working in unison, many
local food experts have called for the formation of local food policy councils or
taskforces (Personal communication: Elizabeth Wheeler, Connecticut Farmland Trust;
Harwell, 2002; Pirog and Tyndall, 2004). These entities would be centered in a
particular community, and would be a channel for dialogue among the relevant
stakeholders. Some cities have already formed such groups - Hartford, Connecticut is
one example. If politicians, agribusiness, producers, and consumers made real
commitments to these groups there is potential for formulating common goals and
synchronizing remedial action. Policy could be drawn to coincide with needs of
producers and retailers, while ensuring that consumers had access to the variety of food
they prefer at prices they could afford. Everyone might have to give a little, but a
coordinated solution would have a better chance of achieving real change, especially if it
were conducted on a grass roots level. Establishing these groups is the type of
comprehensive approach that will be needed to make real progress towards reducing food
miles.
With this in mind, there seem to be limits to how far food miles can be reduced.
Even successful coordination between stakeholders will not be able to nullify some of the
more deep seeded forces that contribute to food miles. Three particularly confounding
issues come to mind, though there are inevitably more - including agribusiness priorities,
economic ideologies, politics, etc. First, in most regions, crops cannot be grown year
round. This means that in order to truly reach the semi-utopian goal of 'local production
for local consumption' consumers will likely have to decide between their present,
preferred diet and an unseen environmental problem. Though there is evidence that
social and environmental concerns impact consumer food buying habits, it is
unreasonable to believe that people will move to canned or preserved food in the winter,
or in some other way dramatically alter there eating habits. It is not impossible, but
neither is it likely. There is little doubt that consumer's expectations, particularly in the
developed world, contribute greatly to food miles.
Second, in the U.S. - and throughout the world - a dramatic demographic shift has
taken place over the last few decades. The percentage of people living in urban areas is
increasing. Despite a few anomalies - Havana, Cuba for example - most urban
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populations do not produce any sizable percentage of their own food supply (Halwell,
2002). This requires that they get their food from elsewhere. While it is not unreasonable
for food to be shipped into the city from the immediately surrounding farmland, this is
not usually the case. One reason for this is that, in many places, a process of suburban
sprawl has accompanied urbanization. This has pushed back the agricultural perimeter
from many urban areas. For many of the population centers throughout the United States
(and elsewhere), there simply is not adequate local production to feed the high
concentrations of people living in urban and suburban areas - even when foods are in
season. In short, urbanization tends to increase food miles, and the world is urbanizing.
Finally, there is the issue of trade. Trade in agricultural products has been
increasing in recent years, and there is nothing to suggest that this trend will not continue
(Halwell, 2002). Furthermore, trade has brought with it many benefits, and few would
argue that shutting the system down would be socially or economically justifiable. So
with that, trade is here to stay, at least to some substantial degree. Since the very nature
of trade involves long distance transport, this creates a predicament for all those wishing
to address the problem of food miles.
What does this all mean? Practically, it appears that a mixed solution is necessary.
Through the coordination of stakeholders, it is possible to increase local production for
local consumption - to a degree. This degree is uncertain, and will vary according to the
region. Nevertheless, relying purely on the numerical reduction of food miles is a faulty
approach to the problem. If food miles are the disease, it may be necessary to treat the
symptoms. To do this, a cross-sectoral approach is necessary. Agriculture policy,
transport policy, trade policy, technology policy, and environmental policy cannot all
exist on their own islands. Integrating these spheres would allow for a broader approach
to addressing food miles - as well as most other socio-environmental concerns. For
example, in instances where food miles can be reduced no further, transport technology
can be made more environmentally friendly. Perhaps alternative fuels could be
introduced to reduce greenhouse gas emissions. In the area of trade, it could be possible
to reduce redundancy so countries are not exporting the same goods they are
simultaneously importing. Efforts to reduce the environmental impact of food miles
should not rely solely on reducing the miles themselves. With this in mind, if everyone
87
does their part, from producers to consumers to policy makers, the problem is far from
intractable.
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